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METHOD 525.3
DETERMINATION OF SEMIVOLATILE ORGANIC CHEMIC  ALS IN DRINKING
WATER BY SOLID PHASE EXTRACTION AND CAPILLARY COLUMN GAS
CHROMATOGRAPHY/ MASS SPECTROMETRY (GC/MS)

1. SCOPE AND APPLICATION

1.1. This is a gas chromatography/mass spectrometry (GC/MS) method for the
determination of selected semivolatile orgaseenpounds in drinking waters. Accu
racy and precision data have been generated in reagent avaténfinished ground
and surface watsfor the compounds listed in the table belowhis method was
initially developed with full scan GC/M®ut performace has also been demonstrated
in the selected ion monitoring(M) modeusing a subset of analytes. SIM is useful
whenenhancd sensitivityis desirable. An example chromatogram which includes the
entire analyte list is shown in Fgla-1d.

Chemical Abstract
Services Registry
Analyte Number (CASRN)
Acenaphthylene 20896-8
Acetochlor 3425682-1
Alachlor 1597260-8
Aldrin 309-00-2
Ametryn 83412-8
Anthracene 120-12-7
Atraton 161017-9
Atrazine 1912249
Benz[a]anthracene 56-55-3
Benzop]fluoranthene 20599-2
BenzoK]fluoranthene 207-08-9
Benzop]pyrene 50-32-8
Benzop,h,iperylene 191-24-2
Bromacil 314-40-9
Butachlor 2318466-9
Butylate 200841-5
Butylated hydroxytoluene (BHT) 128-37-0
Butylbenzylphthalate 85-68-7
Chlordang(tech grade) 1278903-6
cis-chlordane 5103719
transchlordane 510374-2
transnonachlor 3976580-5
Chlorfenvinphos 470-90-6
Chloroneb 267577-6
Chlorobenzilate 510156

525.32




Chemical Abstract
Services Registry

Analyte Number (CASRN)
Chloropropham 101-21-3
Chlorothalonil 1897456
Chlorpyrifos 2921-88-2
Chrysene 218019
Cyanazine 2172546-2
Cycloate 1134232
Dacthal (DCPA) 1861-32-1
DDD, 4,4Nj 72-54-8
DDE, 4,4j 72-55-9
DDT, 4,4Nj 50-29-3
DEET (N,N-Diethyl-metatoluamide) 134-62-3
Dibenz[a,hjanthracene 5370-3
Di-n-butylpthalate 84-74-2
Dichlorvos 62-737
Dieldrin 60-57-1
Diethylphthalate 84-66-2
Di(2-ethylhexyl)adipate 103231
Di(2-ethylhexyl)phthalate 117-81-7
Diisopropyl methylphosphonate (DIMP) 1445756
Dimethipin 5529064-7
Dimethylphthalate 131-11-3
Dinitrotoluene 2,4 121-14-2
Dinitrotolueng 2,6 606-20-2
Diphenamid 957-51-7
Disulfoton 298-04-4
Endosufan | 959-98-8
Endosufan Il 33213659
Endosufan sulfate 1031-07-8
Endrin 72-20-8
EPTC(S-Ethyl dipropylthiocarbamate) 75994-4
Ethion 563-12-2
Ethoprop 13194484
Ethyl parathion 56-38-2
Etridiazole 2593159
Fenarimol 6016888-9
Fluorene 86-73-7
Fluridone 5975660-4
Heptachlor 76-44-8
Heptachlor epoxide 102457-3
HexachlorobenzengiCB) 118741
Hexachlorocyclohexane, alpfaBiCH) 31984-6
Hexachlorocyclohexane, betatiCH) 319857
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Chemical Abstract
Services Registry

Analyte Number (CASRN)
Hexachlorocyclohexane, deladHCH) 319-86-8
Hexachl or ocyc | eHCH)X{Lndaars, 58-89-9
Hexachlorocyclopentadier{elCCPD) 77-47-4
Hexazinone 5123504-2
Indenofl,2,3c,dpyrene 193395
Isophorone 78591
Methoxychlor 72-43-5
Methyl parathion 29800-0
Metolachlor 51218452
Metribuzin 2108764-9
Mevinphos 778634-7
MGK 264 113484
Molinate 221267-1
Napropamide 1529999-7
Nitrofen 1836255
Norflurazon 27314132
Oxyfluorfen 42874033
Pebulate 111471-2
Pentachlorophenol 87-86-5
Phenanthrene 85-01-8
Permethrin, cis 54774457
Permethrin, trans 5187%74-8
Prometon 161018-0
Phorate 29802-2
Phosphamidon 1317121-6
Profenofos 41198087
Prometryn 7287196
Pronamide 23950585
Propachlor 1918167
Propazine 13940-2
Pyrene 12900-0
Simazine 122-34-9
Simetryn 1014706
Tebuconazole 10753496-3
Tebuthiuron 34014181
Terbacil 590251-2
Terbutryn 886-50-0
Tetrachlorvinphos 22248799
Tribufos 78-48-8
Toxaphene 8001-35-2
Triadimefon 43121433
Trifluralin 158209-8
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Chemical Abstract
Services Registry
Analyte Number (CASRN)
Vernolate 192977-7
Vinclozolin 5047%44-8
Polychlorinated Biphenyl (PCBYongeners (IUPAC #)
2-chlorobiphenyl (1) 205160-7
4-chlorobiphenyl (3) 2051-62-9
2 , -dicNlorobiphenyl (8) 3488343-7
2 , 2tMghldsobiphenyl (18) 3768065-2
2 , 4tricdlddpbiphenyl (28) 701237-5
2 , 2 Nitr8chldrdiyjphenyl (44) 41464395
2 , 2 Ngtr&chldrajphenyl (52) 3569399-3
2 , 3 NgtrdcNprdobiphenyl (70) 3259811-1
2, 3, datachidijpbiphenyl (110) 38386039
2 , 3 Nj;péntachibijpbiphenyl (118) 3150800-6
2, 2 Nj, dexdchlotoNiphBniij(138) 3506528-2
2 , 2 Nj, dexdcNgrobipheny! (149) 3838004-0
2, 2 Nj, 4hexédRjor@bipHemjl (153) 3506527-1
2, 2 Nj, 3-hegptachla¥pbipheryl 180) 3506529-3

1.2.  The Minimum Reporting Level (MRL) is the lowest analyte concentration that meets
Data Quality Objectives (DQOSs) that are developased on the intended use of this
method. The single laboratory lowest concentration MRL (LCM@8ect. 3.12)s
the lowest true concentration for which the future recovery is predicted to fall, with
high confidence (99 percent), between 50 and 150 pereeovery. The LCMRL is
compound dependent and is also dependent on extraction efficiency, sample matrix,
fortification concentration, and instrument performance. The procedure used to
determine the LCMRL is described elsewhefeDuring method devepment,

LCMRLs were determined by two laboratorfesm the results of laboratory
fortified blanks (LFBs)n full scan mode for all method analytes. LCMRLs were
also determined for selected analytes in the SIM mode. These LCMRLs are
provided in Tablesl5 and 23 for full scan and SIM analysesspectively.

1.3 Laboratories using this methadenot required to determine the LCMRL for this
method, but will need to demonstrate that their laboratory MRL for this method
meets the requireents described i8ect.9.2.4.

1.4 Determining the Detection Limit (DL) for analytes in this method is optional
(Sect.9.2.6). Detection limit is defined as the statistically cial@d minimum
concentration that can be measured with 99% confidence that the reported value
greater than zerd.The DL is compound dependent an@lisodependent on
extraction efficiency, sample matrix, fortification concentration, and instrument
performance.DLs have been determined falt analytes in two laboratories in full
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1.6

1.7

scanmode(Table B) andby a single laboratoripr selected analytes BIM mode
(Table23).

This method is intended for use by analysts skilled in solid phase extractions, the
operation of GC/MS instruments, and the interpretation of the associated data.

Analysts and laboratory managease advised that analyzing for all of the method
analytes on a continuing basis while maintaining quality control criteria may be
difficult. It is highly recommended thainalysts andaboratory managers consider
analyzing asubset of the analyte list that will meet their data collection needs

Multi-Component Analytes

1.7.1 Toxaphene is a pesticide manufactured by the chlorination of camphene.
Over 1000 individual congeners, mainly chlorinated bornanes, have been
identifiedin the technical mixturealthough over 30,000 are theoretically
possible. Thenost abundant of the individual componeuwitshe technical
mixture are typically less than 1% by weight of the totaks Using the
instrumentparameters in Method 525.3, teatal toxaphene elutezsa
poorly defined group of peaks betwe&hand 26min (Fig. 2).
Toxapheneds complex composition intro
that could negatively affect the method performance for other analytes.
Therefore, all calbration standards and quality contpsbceduregor
toxaphene must be prepared and analyzed in separate samples from all the
other method analytes. Toxaphene may be analyzed using this method in
either full scan or SIM mode. Howevénge authors havdemonstrated the
method inSIM modeonly. At the time of method developmetite
enhancedaensitivityprovided by SIMwas necessary to meet the drinking
water monitoring triggeof 0.001 mg/L{40CFR 141.24 (h)(18)] and
maximum contaminant level (MClgf 0.003 mg/L[40CFR 141.61 (c)].

Detailed instructions for the identification and quantitation of toxaphene are
in Sect. 12.3.3.

1.7.2 Aroclors- The PCB congeners selectaslanalytes in thisiethod are
representative of the major compone(ig weight percentdpf Aroclors
1016, 1221, 1232, 1242, 1248, 1254, and I?6@nalyzing for these
specific congeners allows the analyst to screen samples for possible Aroclor
contamination without complex pattern recognition protocdlkis method
is designed for Arocloscreening only and not for qualitative or quantitative
analyses of specific Aroclors.

1.7.3 Technical chlordaneTechnical chlordane is a muttomponent analyte
regulated under the Safe Drinking Water Act (SDWA) at the time of
publicationof this method It contains at least 140 chlorinated components.
At the concentrations likely to be encountered in drinking water samples,
only two or three major components will typically be identified: aisd
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transchlordane and transonachlor. These major componenrase listed as
method analytes along with technical chlordane. Specific instructions for
guantification of technical chlordane are provided in Sect. 12.3.1.

1.8 METHOD FLEXIBILITY 1 In recognition of technological advances in analytical
systems and techniques, the laboratory is permitted to modify thel&Qnlet
conditions,column, injection parameterandall otherGC and MS conditions
Changes may not beatde to sample collection and preservation (Secsadyple
extraction (Sect. 119r to theQuality Control (QC) requirements (Sect. 9). Method
modifications should be considered only to improve method performance.
Modifications that are introduced ingfinterest of reducing cost or sample
processing time, but result in poorer method performance, should not bemusdd.
cases where method modifications are proposed, the analyst must perform the
procedures outlined in the initial demonstration of télpg (IDC, Sect. 9.2), verify
that all QC acceptance criteria in this method (Sect. 9) areamgbthat method
performance in real sample ma#sis equivalent to that demonstrated for
Laboratory Fortified Sample Matrices (LFSMSs) in Sect. 17

Note: The above method flexibility section is intended as an abbreviated summation
of method flexibility. Sed.4-12 provide detailed information of specific portions

of the method that may be modified. If there is any perceived conflict between the
generaimethod flexibility statement iBect.1.8 and specific information in Sext4-

12, Secs.4-12 supersede SetiB.

2. SUMMARY OF METHOD

2.1. A l-liter water sample is fortified with surrogadealytesand passed through a solid
phase extraction (SPEgvice(Secs. 6.9-6.13) to extract the target analytes and
surrogates. The compounds are eluted from the solid phase with a small amount of
two or more organic solventsThe solventextract is dried by passing it through a
column of anhydrous sodium sulfatencentratedby evapoationwith nitrogengas
and then adjusted to amL volume with ethyl acetate after adding the internal
standard. A splitless injection is made into a GC equipped with a-hégiolution
fused silica capillary column that is interéatto @ MS. The analytes are separated
and identified by comparing the acquired mass spectra and retention times to
reference spectra and retention times for calibration standards acquired under
identical GC/MS conditionsThe GC/MS may be operated hetfull scanSIM, or
selected ion storage (SIS) mo@ects 3.19 and 3.201The GC/MS may be
calibrated using standards prepared in solveosig matrixmatched standards
(Secs. 3.15and7.2.4. The concentration of each analyte#culatedoy using its
integrated peak area atite internal standard technique. Surrogate analytes are
added to all Field and Quality Control (QC) Samples to motti@performance of
eachextractionand overall method performance

2.2 Some analytes in this methodn be affected by matrix induced chromatographic
response enhancement (Sect4B.tvhen analyzed at low concentrations. Refer to
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t he fAcommen (Table 1l ferpaeantially affected dnalytes, andbert.13
for information regarding method perfoance.

3. DEFINITIONS

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

ANALYSIS BATCH - A set of samples that is analyzed on the same instrument
during a 24hour period that begins and ends with the analysis of the appropriate
Continuing Calibréion Check (CCC) Standards. Additional CCCs may be required
depending on the length of the analysis batch and/or the number of Field Samples.

CALIBRATION STANDARD (CAL) - A solution prepared from the primary

dilution standard solution or stock standaadution(s) and the internal standards and
surrogate analytes. The CAL solutions are used to calibrate the instrument response
with respect to analyte concentratiam. this method, traditional CAL standards
prepared in ethyl acetate may be used or matatched standardSect. 3.5)

prepared in a concentratkdboratory reagent watet RW) extract may be used.

This procedure is described in Sect. 7.2.4.2.

CONTINUING CALIBRATION CHECK (CCC) STANDARD- A calibration
standard containing one or more nmtlranalytes, which is analyzed periodically to
verify the accuracy of the existing calibration for those analytes.

DETECTION LIMIT (DL) - The minimum concentration of an analyte that can be
identified, measured and reported with 99% confidence that gigi@n
concentration is greater than zero. This is a statistical determination (Ses)t. 9.2.
and accurate quantitation is not expected at this fevel.

EXTRACTION BATCH - A set of up to 20 Field Samples (not including QC
samples) extracted together by Haane person(s) during a work day using the same
lot of solid phase extraction devices, solvents, surrogate solution, and fortifying
solutions. Required QC samples include Laboratory Reagent Blank, Laboratory
Fortified Blank, Laboratory Fortifie@ampleMatrix, and either a Field Duplicate or
Laboratory FortifiedSampleMatrix Duplicate.

FIELD DUPLICATES (FD1 and FD2) Two separate samples collected at the same
time and place under identical circumstances, and treated exactly the same
throughout field ad laboratory procedures. Analyses of FD1 and pR®ide an
estinmate of the precision associated with sample collection, preservation, and
storage, as well as with laboratory procedures.

INTERNAL STANDARD (IS) - A purecompouncadded to an extract or sard
solution in a known amount and used to measure the relative respotises of
method analytes and surrogatés.this methodthe internal standards are
isotopically labeled analogues of selected method analytes.
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3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

LABORATORY FORTIFIED BLANK (LFB) - An aliquot of reagent water or other
blank matrix to which known quantities of the method analytes and all the
preservation compounds are added. The LFB is processed and analyzed exactly like
a sample, and its purpose is to determine whether the metlggdslin control, and

whether the laboratory is capable of making accurate and precise measurements.

LABORATORY FORTIFIED SAMPLE MATRIX (LFSM)- An aliquot of a Field
Sample to which known quantities of the method analytes and all the preservation
compounds are added. The LFSM is processed and analyzed exactly like a sample,
and its purpose is to termine whether the sample matrix contributes bias to the
analytical results. The background concentrations of the analytes in the sample
matrix mustbe determined in a separate aliquot and the measured values in the
LFSM corrected for background concentrations.

LABORATORY FORTIFIED SAMPLE MATRIX DUPLICATE (LFSMD)- A
duplicateField Sample used to prepare the LFSM, which is fortified, extracted and
aralyzed identically to the LFSM. The LFSMD is used instead of the Field
Duplicate toassessnethod precision and accuracy when the occurrencenetlaod
analyte is infrequent.

LABORATORY REAGENT BLANK (LRB) - An aliquot of reagent water that is

treated exactly as a sample including exposure to all glassware, equipment, solvents,
reagents, sample preservatives, internal standards, and surrogates that are used in the
extraction batch. The LRB is used to deternimaethod analytes or other

interferences are present in the laboratory environment, the reagents, or the
extractionapparatus.

LOWEST CONCENTRATION MINIMUM REPORTING LEVEL (LCMRL) The
singlelabaratory LCMRL is the lowest true condeation for whid the future
recovery is predicted to fall, with high confidence (#3cent), between 50 and 150
percent recovery?

MATERIAL SAFETY DATA SHEET (MSDS)- Written information provided by
vendors concerning a c¢hemic adpdtes,fireoxi ci t vy,
and reactivity data including storage, spill, and handling precautions.

MATRIX -INDUCED CHROMATOGRAPHIC RESPONSE ENHANCEMENT

This phenomenon occurs when the absence of matrix componemgthod

analytesn calibration solutions ardegraded or absorbed in the GC injector

column resulting in poor peak shapes and low response. When subsequent sample
extracts containing th@nalytesand components from a complex sample matrix are
injected, peak shape and response improve. Isithistion, quantitative dafar

field samples magxhibit a highbias®*® Generally, overestimation of results is

more pronounced at low analyte concentrations.
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3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

MATRIX-MATCHED CALIBRATION STANDARD - A calibration standard that
Is prepared by adding tied analytes to a concentrated extrad afatrix (eagent
water is used for this methpthat has been prepared following all #hdraction and
samplepreparation steps ofie analytical method.The material extracted from the
matrix reduces matrinduced response enhancement effects and improves the
quantitative accuracy of sample restfts’

MINIMUM REPORTING LEVEL (MRL) - The minimum concentration that can be
reported by a laboratory as a quantitated value foethodanalyte in a sample

following analysis. This concentration must meet the criteria defin8eaeh9.24

and must not be any lower than the concentration of the lowest continuing calibration
check standard fdhat analyte. The MRL may be determineduy laboratory

based upoproject objectivesor may be set by a regulatory body as part of a
compliance monitoring program.

PRIMARY DILUTION STANDARD SOLUTION (PDS} A solution containing

method analytegnternal standards, or surrogate analytepaed in the laboratory

from stock standard solutions and diluted as needed to prepare calibration solutions
and other analyte solutions.

QUALITY CONTROL SAMPLE (QCS}) A solutionprepared using a PDS of

method anlgtes obtained from a source external te boratory and different from

the source of calibration standards. The second source PDS and the surrogate PDS
are used to fortify the QCS at a known concentration. The QCS is ugexdfyahe
accuracy of the primary calibration standards.

SELECTEDION MONITORING (SIM)- An MS technique where only one or a

few ions are monitorefibr each target analyteWhen used with gas

chromatography, the set of ions monitored is usually changed periodically

throughout the chromatographic run, to correlate withaharacteristic ions ttie

analytes, SURs and IS as they elute from the chromatographic colurihe

technique is often used to increase sensitivithroughout this document, the term

ASIT Mo wi | | be used to incl udcedesdibedim SI M a:
Sect. 3.20.

SELECTED ION STORAGE (SIS)An MS techniqueypically used with ion trap

mass spectrometewghere only one or a few ions astored at any given time point

When used with gas chromatography, the set ofstm®dis usuallychanged

periodically throughout the chromatographic run, to correlate with the characteristic

ions oftheanalytes, SURs and 1S as they elute from the chromatographic column.

SIS can be used to enhance sensitivivir oughout t hi s document
will be used to include both SIM (Sect. 3.19) and SIS.

STOCK STANDARD SOLUTION (SSS)A concentrated solution containing one

or more method analytes prepared in the laboratory using assayed reference materials
or purchased from a reputable commeramirse.
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3.22. SURROGATE ANALYTE (SUR}) A pure analyte, which is extremely unlikely to
be found in any sample, and which is added to a sample aliquot in a known amount
before extraction or other processing, anthéasuredvith the same procedures used
to measurether sample components. The purpose of the SUR is to monitor method
performance with each sample

INTERFERENCES

4.1.  All glassware must be meticulously cleaned. Wash glassware with detergent and tap
water, rinse with tap water, followed by reagent wakinse with methanol atolr
acetone.Nonvolumetric glasswarenaybe heated in a muffle furnace at 400 °C for
two hours as a substitute for solvent iimg Volumetric glassware should not be
heated in an oven above 120 °C.

4.2. Method interferences may be caused by contaminants in solvents, reagents
(including reagent water), sample bottles and caps, and other samm@ssimngc
hardware that lead to discrete artifacts and/or elevated baselines in the chromato
grams. All items such as these must be routinely demonstrated to be free from
interferences (less thafs the MRL for each target analyte) under the conditions of
the analysis by analyzing laboratory reagent blanks as descriBedti®.3.1.
Subtracting blank values from sample results is not permitted.

4.3.  Matrix interferences may be caused by contaminants that aeti@arted from the
sample. The extent of matriterferences will vary considerably from source to
source, depending upon the nature of the water. Water samples high in total organic
carbon (TOC) may have elevated basalmeinterfering peaksMatrix components
may directly interfere by producirasignal at or near the retention time of an
analyte peak. They can also enhance the signal of method analytes (Sgct. 3.1
Analyses of LFSMs are useful in identifying matrix interferences.

4.4. Relatively large quantities of the buffer and preservativest(8.12) are added to
sample bottles. The potential exists for trmeel organic contaminants in these
reagents. Interfences from these sources should be monitored by analysis of
laboratory reagent blanks, piaularly when new lots of reagerdse acquired.

4.5.  Solid phase extractiomediahave been observed to be a source of interferéfices
The analysis of field and laboratory reagent blanks can provide important
information regarding the presence or absence of such interferences. Brands and lo
of solid phase extraction devices should be tested to ensure that contamination does
not preclude analyte identification and quantitation.

46. Analyte carryover may occur when a relat.
immediately after a samp(er standardjhat containselatively high concentrations
of compounds. Syringes aL injection port liners must be cleaned carefully or
replaced as needed. After analysis of a salf@plstandardjhat containsigh
concentrations of compounds, a laboratory reagank should be analyzed to
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5.

4.7.

4.8.

4.9.

4.10.

4.11.

ensure that accurate values are obtained for the next saht@eanalyst should be
especially careful to check for carryoverpaflycyclic aromatic hydrocarbons
(PAHg) and PCBs.

Silicone compounds may be leached from punctured autosampler vial septa,
particularly when particles of the septa sit in the vial. This can occur after repeated
injectionsfrom the same autosampler vial. These silicone compounds, which appear
as regulast spaced chromatographic peaks with simile8 fragmentation patterns,

can unnecessarily complicate the total ion chromatograms and may cause
interferences at high levels.

Quantitation of bromacil should be reviewed for potential common interferences.

The quantitation iofQI) m/z205suggested in Tabledan be found ISPE media
therefore method blanks should be carefully examined for this potential interference.
The pbn atm/z207 may be used as an altern@tehowever, this ion is associated

with column bleed.Laboratories should select the QI depending on the sorbent

being used and the amount of bleed associated with the GC column. If both types of
interferencesr@ present, some laboratories may not be able to analyze for bromacil
at low concentrationsManual inspection of all bromacil data reported in field

samples isnandatory

There are many potential sources of phthalate contamination in the laboratory,
especially from plastics and chemicals that may have been stored in plastic
containers. If phthates are to be reported as method analyt®®e must be taken to
minimize sources of contamination, and the QC criterid RBs must be met
(Sect.9.3.1). Speial precautions must also be taken when creating calibration
curvesfor analytes consistently found in LRBs (Sect. 10.2.5)

In cases where the SPE disks or cartridges are dried by pulling room air through the
media using vacuum, it may be possitaethe mediao becomecontaminated by
components in room air. This was not observed during method developlfnent.
laboratories encounter contamination problems associated with room air, compressed
gas cylinders of high purity nitrogen may be used for dr{fR§ media during

sample processing.

If samples are to be analyzed for DEEdimple collection personnel should be
cautioned against the use of insect repellents containing DEET

SAEETY

5.1

The toxicity or carcinogenicity of each reagent used in this mdihsadhot been

precisely defined. Each chemical should be treated as a potential health hazard, and
exposure to these chemicals should be minimized. Each laboratory is responsible for
maintaining an awareness of OSHA regulations regarding safe handthgrofcals

used in this method. A reference file of MSDSs should be made available to alll
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personnel involved in the chemical analysis. Additional references to laboratory
safety are availabf’

5.2.  Pure standard materials and stock standard solutiches¢ compounds should be
handled with suitable protection to skin and eyes, and care should be taken not to
breathe the vapors or ingest the materials.

. EQUIPMENT AND SUPPLIES

References to specific brands or catalog numbers are included for ilustyaty, anddo

not imply endorsement of the productth€r brands of equivalent quality may be usétie

SPE sorbents described in Sects:&@H. are proprietary productiat have been fully

evaluated for use in this methbg two laboratoriesThe ®rbents described in Sects. 6.12

and 6.13 are proprietary products with demonstration data provided by the vendor. Due to
their proprietary status, some aspectthefchemistryf all of these sorbentreunknown
makingequivalency difficult to determea The EPAdocumerii Tec hni cal Not es
Drinking Wa'pmvideswsteria forgudging equivalency of SPE products.
Beforeanalyses are performed for compliance under the Safe Drinking Water Act, questions
regarding equivalency @lfternatesorkent materials mstbe addressed to the Office of

Ground Water and Drinking Water Alternate Test Procedure Coordiiator

6.1. SAMPLE CONTAINERS- 1-L or 1-qt amber glass bottles fitted with
polytetrafluoroethylene (PTFHined screw capare preferred. Clear glass bottles
with PTFElined screw capmay be substituted if sample bottles are wrapped with
foil, stored in boxes, or otherwise protected from light during sample shipping and
storage.

6.2. VIALS - Various sizes of amber glass vialgh PTFEIlined screw caps for storing
standard solutions and extracts. Amber glass_2autosampler vials with PTFE
faced septa.

6.3. VOLUMETRIC FLASKS- Class A, suggested sizes include 1, 5, and 10 mL for
preparation of standards and dilution of exttadinal volume.

6.4. GRADUATED CYLINDERS- Suggested sizes include 5, 10, 26@ 1000mL.

6.5. MICRO SYRINGES- Suggested sizes include 10, 25, 50, 100, 250, 500, and
1000pL.

6.6. DRYING COLUMN - The drying column must be able to contaihl2 g of
anhydrous sodim sulfate (NaSQy). The drying column should not leach interfering
compounds or irreversibly adsomethodanalytes. Any small glass
polypropylenecolumn may be used, suasSupelco #57176.
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6.7.

6.8.

6.9.

COLLECTION TUBES- 15 to ® mL, conical tubegFisher #£5-569-6C) or other
glassware suitable for collection of the eluent from the solid phase after extraction
and for collecting extract from drying tube.

ANALYTICAL BALANCE - Capable of weighing to the nearest 0.0001 g.

SPEAPPARATUS USINGPTFEDISKS; MANUAL EXTRACTION

6.9.1.

6.9.2.

6.9.3.

6.9.4.

SPE DISKS- 47-mm diameter and 0-81m thick, manufaired with a
styrene divinylbenzene&SOVB) sorbent Empore SDBXC, #22400r
equivalent).

Note: Several brands of SDVB and modified SDWt&dia in cartridge
formatwere evaluated during method development and did not provide
satisfactory performance. Therefp&VB cartridges are not included in
this method.

SPE DISK EXTRACTION GLASSWARE glassfunnel, PTFEcoated
support screen, PTFE gasket, base, and clantptasipport SPE disks
and contain samples during extraction. May be purchased as a set
(Fisher#K9711000047, Kontes #97100@047,0r equivalent) or
separately.

VACUUM EXTRACTION MANIFOLD i Designed to accommodate
extraction glassware and disk€optes#9710006047,or UCT
#ECUCTVACSE or equivalent).

An automatic or robotic system designed for use with PTFE disks may be
used if all quality control requirements discusse8eat.9 are met.
Automated systems may use either vacuum or positive preassprecess
samples and solvents through the digi. sorbent washing, conditioning,
sample loading, rinsing, drying and elution steps must be performed as
closely as possible to the maaprocedure. The solvents used for washing,
conditioning, and santg elution must be the samagthose used in the
manual procedurdowever the amount used may be increased as
necessary to achieve the required data quaiplvent amounts may not be
decreasedSorbent drying times prior to elution snbe modified to

achieve the required data qualit@aution should be exercised when
increasing solvent volumes. Increased extract volume will likely
necessitate the need for additional sodium sulfate drying, and extended
evaporation times which may compromise dataitguaCaution should

also be exercised when modifying sorbent drying times. Excessive drying
may cause losses due to analyte volatility, and excessive contact with room
air may oxidize some method analytes. Insufficient drying may leave
excessive waterapped in the disk and lead to poor recoveries.
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6.10. SPE APPARATUS USING SPEEDISK®ANUAL EXTRACTION

6.10.1.

6.10.2.

6.10.3.

SPEEDISKS J.T. Baker HO Phobic Divinylbenzene (DVB) Speedisk,
regular capacity (part #806%).

VACUUM EXTRACTION MANIFOLD - J.T. Baker 809506

An automatic or robotic system designed for use with SPEEDISKS may be
used if all quality control requirements discusse8eat.9 are met.

Automated systems may use either vacuum or positive pressure to process
samples and solvents through the digkl sorbent washing, conditioning,
sample loading, rinsing, drying and elution steps must be performed as
closely as possible to the manual procedure. The solvents used for washing,
conditioning, and sample elution must be the same as those used in the
manwal procedurghowever the amount used may be increased as

necessary to achieve the required data quality. Solvent amounts may not be
decreased. Sorbent drying times prior to elution may be modified to

achieve the required data qualit@aution should & exercised when

increasing solvent volumes. Increased extract volume will likely

necessitate the need for additional sodium sulfate drying, and extended
evaporation times which may compromise data quality. Caution should

also be exercised when modifyisgrbent drying times. Excessive drying

may cause losses due to analyte volatility, and excessive contact with room
air may oxidize some method analytes. Insufficient drying may leave
excessive water trapped in the disk and lead to poor recoveries.

6.11. SFE APPARATUS USING SPE CARTRIDGE®-mL COLUMNS); MANUAL
EXTRACTION

6.11.1.

SPE CARTRIDGES Modified DVB polymer (ot SDVB polymersee
note below).

Note: Several brands of SDVB and modified SDWidia in cartridge
formatwere evaluated during method developreerd did not provide
satisfactory performance. Therefp&VB cartridge products are not
included in this method.

6.11.1.1. WatersOasis HLB, 500 mgWaters#18600011%-

divinylbenzene Nvinylpyrrolidonecopolymer

6.11.1.2. J.T. Baker Speedisk Column,8 PhobicDVB, 200mg

6.11.2.

(#8109-09) - divinylbenzenepolymer

VACUUM EXTRACTION MANIFOLD - Equippedwith flow/vacuum
control (Supelco %7030-U or equivalent).
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6.12.

6.11.3. SAMPLE DELIVERY SYSTEM- Use of a transfeube system (Supelco
A Vi s i #b72&5ooequivalent), which transfers the sample directly from
the sample container to the SPE cartridge is recommended.

6.11.4. An automatic or robotic system designed for use with SPE cartridges may
be used if all quality control requirements discusseieit. 9 are met.
Automated systems may use either vacuum or positive pressure to process
samples and solvents through taetridge All sorbent washing,
conditioning, sample loading, rinsing, drying and elution steps must be
performed as closely as possilib the manual procedure. The solvents
used for washing, conditioning, and sample elution must be the same as
those used in the manual procedin@wvever the amount used may be
increased as necessary to achieve the required data quality. Solvent
amouns may not be decreased. Sorbent drying times prior to elution may
be modified to achieve the required data qual@aution should be
exercised whemcreasing solvent volumes. Increased extract volume will
likely necessitate the need for additionalisadsulfate drying, and
extended evaporation times which may compromise data quality. Caution
should also be exercised when modifying sorbent drying times. Excessive
drying may cause losses due to analyte volatility, and excessive contact
with room air nay oxidize some method analytes. Insufficient drying may
leave excessive water trapped in the disk and lead to poor recoveries.

SPE APPARATUS USING SPE CARTRIDGES (@3- COLUMNS); MANUAL
EXTRACTION

6.12.1. SPE CARTRIDGES United Chemical Technologi€tlCT) 525 Universal
cartridge, #ECUNI525, 1500 martadecylunendcapped bonded silica
carbonloading 1518%, surface area approximately 586g, or
equivalent.

6.12.2. VACUUM EXTRACTION MANIFOLD - Designed to accommodate
extraction glassware and cartridges (Varia@ #6001 or
UCT # ECUCTVACSG or equivalent).

6.12.3. CARTRIDGE ADAPTER- UCT #£ECUCTADP
6.12.4. BOTTLE HOLDER- UCT #£CUNIBHD

6.12.5. An automatic or robotic system designed for use with SPE cartridges may
be used if all quality control requirements discusse®iict.9 are net.
Automated systems may use either vacuum or positive pressure to process
samples and solvents through taetridge All sorbent washing,
conditioning, sample loading, rinsing, drying and elution steps must be
performed as closely as possible to trenoal procedure. The solvents
used for washing, conditioning, and sample elution must be the same as
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6.13.

6.14.

6.15.

6.16.

those used in the manual procedin@wvever the amount used may be
increased as necessary to achieve the required data quality. Solvent
amounts may ndbe decreased. Sorbent drying times prior to elution may
be modified to achieve the required data qual@aution should be
exercised whemcreasing solvent volumes. Increased extract volume will
likely necessitate the need for additional sodium sulfate drying, and
extended evaporation times which may compromise data quality. Caution
should also be exercised when modifying sorbent dryimgs.  Excessive
drying may cause losses due to analyte volatility, and excessive contact
with room air may oxidize some method analytes. Insufficient drying may
leave excessive water trapped in the disk and lead to poor recoveries.

SPE APPARATUS USIE HORIZON ATLANTIC DVB DISKS WITH
AUTOMATED OR MANUAL EXTRACTION

6.13.1. SPE DISKS- Horizon AtlanticDVB disk, 50 mm diameter, 4mm thick,
#47-2346:06, or equivalent

6.13.2. DISK HOLDER ASSEMBLY’1 50 mm disk holder with extended riser,
Horizon #502629 or equivalent

6.13.3. VACUUM EXTRACTION MANIFOLD i Equipped with flow/vacuum
control (Supelco %7030-U) or equivalent

6.13.4. SPEDEX 4790 Automated Extraction SysteHprizonTechnology

EXTRACT CONCENTRATION SYSTEM Extracts are concentrated by
evaporatiorwith nitrogengasusingawater bath set a0 °C (NEvap, Model 1185,
Organomation Associates, Inc., or equivalent).

LABORATORY OR ASPIRATOR VACUUM SYSTEM Sufficient capacity to
maintain a vacuum of approximately 15 to 25 inches of mercury

GAS CHROMATOGRAPH/MASS SPECTROMHERR (GC/MS) SYSTEM

6.16.1. FUSED SILICA CAPILLARY GC COLUMN- 30 m x 0.25mm inside
diameter (i.d.) fused silica capillary column coated with a fu2%onded
film of poly(dimethylsiloxy)poly(1,4bis(dimethylsiloxy)phenylene)
siloxane RestekRXI-5sil-MS or equinalent). Any capillary column that
provides adequate capacity, resolution, accuracy, and preniaipbe
used. A nonpolar, lovbleed column is recommended for use with this
method to provide adequatesolutionand minimize column bleed.

6.16.2. GC INJECTOR ANDOVEN - Some of the target compounds included in

this methodaresubject to thermal breakdown in t&€ injection port. This
problem is exacerbatedhen the injectoand/or the injection port lines
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not properly deactivated og operatecht excesive temperatures. The

injection system must not allow analytes to contact hot stainless steel or
other metal surfaces that promote decomposition. The performance data in
Sect.17 wereobtained using hot, splitless injection using @ 5mm i.d.
glassdeactivated liner.Other injection techniques such as temperature pro
grammed injections, cold ezblumn injections and large volume injections
may be used if the QC criteria 8ect.9 are met. Equipment designed
appropriately for these altgate type®f injections must be used if these
options areemployed

6.16.3. GC/MS INTERFACEI The nterface should allow the capillary column or
transfer line exit to be placed within a few millimeters of the ion source.
Other interfaces are acceptable as long as themsysas adequate
sensitivity and QC performance criteria are met.

6.16.4. MASS SPECTROMETERMS) - Any type ofMS may be used (i.e.,
guadrupole, ion trap, time of flight, etavjth electron impact ionization.
The instrument may be operated in full scan moda 8tM mode for
enhanced sensitivity. Thminimum scan range capability of the Mist
be 45 to450 m/z andit mustproduce dull scanmass spectrum that meets
all criteria in Table2 when a soltion containing 5 ndgor less)of
decafluorotriphenylphgshine (DFTPP) is injected into the GC/MS
(Sect.10.2.].

6.16.5. DATA SYSTEM - An interfaced data system is required to acquire, store,
and output MS data. The computer software should have the capability of
processing stored GC/MS data by recognizing a GC peak within a given
retention time window. The software must allow integratf the ion
abundance of any specific ion between specified time or scan number
limits. The software must be able to construct linear regresaimhs
guadraticcalibration curves, and calculate analyte concentrations.

7. REAGENTS AND STANDARDS SUPPLIES (References to specific brands or catalog

numbers are included for illustration only, and do not imply endorsement of the pyoduct

7.1.

REAGENTS AND SOLVENTS Reagent grade or better chemicals should be used
in all tests. Unless otherwise indicated, inended that all reagents will conform

to the specifications of the Committee on Analytical Reagents of the American
Chemical Society (ACS), where such specifications are avail&ileer grades may
be used, if the reagents are demonstrated free of asagt interferences, and all
method requirements in thisitial Demonstration of CapabilitdDC) are met.

7.1.1. HELIUM -99.999% or better, GC carrier gas.
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7.1.2. LABORATORY REAGENT WATER(LRW) - Purified water which does
not contain any measurable quantitésiny target analytes or interfering
compounds at or abové the MRL for each compound of interest.

7.1.3. METHANOL (MeOH) (CASRN 6756-1) - High purity, demonstrated to be
free of analytes and interferences (Fisher Optima or equivalent).

7.1.4. ETHYL ACETATE (EtOAc) (CASRN 14178-6) - High purity,
demonstrated to be free of dytas and interferences (Tedia Absolv or
equivalent).

7.1.5. DICHLOROMETHANE (DCM) (CASRN 7509-02) - High purity,
demonstrated to be free of analytes and interferences (Fisher GC Resolv or
equivaent).

7.1.6. ACETONE (CASRN 6764-1) - High purity, demonstrated to be free of
analytes and interferences (Tedia Absolv or equivalent).

7.1.7. SODIUM SULFATE (NaSQy), ANHYDROUS (CASRN 775782-6) -
Soxhlet extracted witBCM for a minimum of four hours or heated to
400AC for two hours in a muffle furnac
pesticide residue analysis,o0O is recon

7.1.8. SAMPLE PRESERVATION REAGENTS$ Thefollowing preservatives
are solids at room temperature and may be added to the sample bottle before
shipment to the field.

7.1.8.1. POTASSIUM DIHYDROGEN CITRATE (CASRN 8683-1) -
The sample must be buffered to pH 3.8 to inhibit microbial growth
and analyte degradatiGh.

7.1.8.2. L-ASCORBIC ACID (CASRN 5681-7) - Ascorbic acid reduces
free chlorine at the time of sampiellection (ACS Reagent Grade
or equivalentf?

7.1.8.3. ETHYLENEDIAMINE TETRAACETIC ACID (EDTA),
TRISODIUM SALT (CASRN 103782-0) - Trisodium EDTA is
added to inhibit metatatalyzed hydrolysis of analyté%*

STANDARD SOLUTIONS- Standard solutions of intesthstandards, surrogates
and method aatytes may be prepared gravimetrically or from commercially
available stock solutionsWhen a compound purity is assayed to b# @6 greater,
the weight can be used without correction to calculate the concentraon o
gravimetrically preparedack standard. Solution concentrations listed in this
section werghoseused to develop this method and are included as an exaniple
Solution preparation steps may be modified as needed to meet the needs of the
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laboratay. Often standard mixes appropriate to the method become commercially
available subsequent to method publicati&@ven though stability times for

standard solutions are suggested in the following sections, laboratories should
use standard QC practicego determine when their standards need to be

replaced. In addition, signs of evaporation and/or discoloration are indicators

that a standard should be replaced.

7.2.1. INTERNAL STANDARD (IS) SOLUTIONS- This method uses four IS
compounds listed in the table bel. 1Ss 13 are the same as those used in
previous versions of this method and are available individually and as a
mixture from many commercial sources. A commercial mixture of 13s 1
was used for method development, and it is highly recommended hiat ot
analysts use a commercial mix as well. However, if an analyst chooses to
prepare a gravimetric stock solution, it should be prepared in acetone using
a procedure similar to the preparation of analyte stasksutlined in Sect.
7.2.3.1. The PDS mixor ISs1-3 has been shown to be stable for at least
oneyear when stored in amber glass screw cap vial &€ or less. The
PDS for IS 43C-pentachlorophenpWas prepared from neat material in
methanol at 100Qg/mL. The neat material was obtairfedm CDN
IsotopesThis IS PDS has been shown to be stable for at e@stonths
when stored in amber glass screw cap viat® 4C or less. Using 10 uL of
the PDS for ISs-B and 4 pL of the PDS for IS 4 to fortify the finaihiL
extracts (Sect. 11)vill yield a concentration of fig/mL each for 1ISs-B
and 4pg/mL of IS 4 for full scan analysis. Lower concentrations of ISs 1
should be used for SIM analysis. For SIM analysis during method
development, I1Ss-3 were added to extracts such thairtfieal
concentration was 1 pg/mL. The IS 4 concentration remainegigidL
for most analyses due to the low abundance ofrittz276 QL IS 4 should
be omitted if pentachlorophenol is not being measured as an analyte.

Note: Stock standardolutions ad PDSs should be brought to room
temperature and sonicated for few minutes prior to use. This ensures that
components are dissolved and the solution is homogeneous.

Internal Standards CASRN Solvent | PDS conc.
acenaphthend (IS 1) 1506%26-2 acetone | 500 pg/mL
phenanthrené;o (IS 2) 151722-2 acetone | 500 pg/mL
chrysened;; (IS 3) 1719035 acetone | 500 pg/mL
13C-pertachlorophenol (IS 4) | 8538074-1 | methanol | 1000 pug/mL

7.2.2. SURROGATE ANALYTE STANDARD SOLUTIONS The surrogate
analytes used in thimethod are listed in the table belowll SUR PDSs
were used at the same concentration and pegaredn acetone.The
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7.2.3.

SURs may be prepared or purchased (if available from commercial
suppliers) as individual PDSs or a single PO%e SUR PDSs have been
shown to be stable for at leasteyear when stored in amber glass screw
cap vials at5 °C or less. For full scan analysis, 10 pL of each of these
solutions was added to each 1L aqueous QC and $aefgle prior to
extraction, br an expected final extract concentration @igaL of each

SUR. For SIM analsesthe QC and Field Samples were fortified such that

theexpected finaéxtractconcentratiorwas 1ug/L for each SUR.

Surrogates CASRN | Solvent| PDS conc.
1,3-dimethyt2-nitrobenzene (SUR 1| 81-20-9 acetone| 500 pg/mL
triphenyl phosphate (SUR 2) 11586-6 acetone| 500 pg/mL
benzdga]pyrened;, (SUR 3) 6346671-7 | acetone| 500 pg/mL

Notes:

e Stock standard solutions aRiDSs should be brought to room

temperature and sonicated #few minutes prior to use. This ensures

that components are dissolved and the solution is homogeneous.
e Stockstandard solutions that will be used for aqueous sample

fortification generally shold be prepared at a concentration such that
only a small volume (e.g5-100 pL) needs to be added to achieve the

desired final concentration. This will minimize theantity oforganic
solvent added to aqueous samples.

ANALYTE STOCK SOLUTIONS

7.2.3.1. ANALYTE STOCK STANDARD SOLUTIONSSSS
(0.55.0mg/mL) - Analyte standards may be purchased

commercially as ampulized solutiopsepared from neat materials.
Commercially prepared SSSs are widely available for most method

analytes. Exceptions are DIMP, whichtla time of method

development was available only from Cerilliant, and the 14 PCB
congeners. During method development, custom PCB mixes were

obtained from Accustandard and Chem Service, Many groups
of analytes can also be purchased as PDSs, mtiergreparation
of individual SSSs unnecessary. To prepare gravimetric stock

standard solutions, add 10 mg (weighed on analytical balance to

0.1 mg) of the pure material to 1.9 mL of solvent in@ml2
volumetric flask, dilute to the mark, and transfer sb&ition to an
amber glass vial. The suggested solvent for each analyte is
identical to the PDS solvent listedtinh e
Table 1 If the neat material is only available in quantities less

than 10 mg, reduce the volume of solvent adrmly. If

compound puri
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weighed amount can be used without correction to calculate the
concentration of the solution. Store at 4 °C or less to guard against
degradation and evaporation.

Note: Stockstandard solutionand PDSs should be brought to
room temperature and sonicated &ew minutes prior to use.
This ensures that components are dissolved and the solution is
homogeneous.

7.2.3.2. ANALYTE PRIMARY DILUTION STANDARD / ANALYTE
FORTIFICATION SOLUTION (50 pg/mL for most compounds)
Prepare the 5Qig/mL Analyte PDS by volumetric dilution of the
Analyte Stock Standard Solutions (Sect. 7.2.3.1) in acetone or
methanol (see notes below) to make gug0mL solution.Analyte
PDSs containing PCBs, PAHSs, amither nonpolar compounds
must be diluted in acetone rather than methariad. PDS can be
used to fortify the LFBs and LFSMs with method analgedto
prepare calibration solutions. Care should be taken during storage
to prevent evaporation. The AnalyR®S/Analyte Fortification
Solutions used during method development were stable for
6 months when prepared in the solvents indicateten
Acomment s oTahet, and starad in arf amber glass screw
cap vials at5 °C or less.

Notes:
e It may be necssary to prepare multipknalytePDS mixtures
based on the | aboratoryés specif

example, the method was developed usingaalytePDS mix

containing analytes from Method 525.2 in acetone, a PCB PDS

mix in acetone,aPDSmiocnt ai ni ng anal ytes f
Drinking Water Contaminant Candidate LB(CCL 3)in

methanol, and a PDS mix containitige remaining analytes

methanol. The solvent used fbe PDS solution for each

analytei s | i s tcamihenisportibnoferabiel.

e During method development, PDS solutions contained most
analytes at the same concentration. However, analytes can be
combined in PDS solutions at any desired concentrations. It
may be desirable to include some analytes at increased
concentrabns if they have a relatively low instrument
response compared with other analytes. For example, during
method development, pentachlorophenol was added to PDS
solutions at four times the concentration of most other analytes.

e Standard solutions that whie used for aqueous sample
fortification generally should be prepared at a concentration
such that only a small volume (e.6-100 pL) needs to be
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added to achieve the desired final concentration. This will
minimize thequantity oforganic solvent addeid aqueous
samples.

e Stock standard solutions and PDSs should be brought to room
temperature and sonicated few minutes prior to use. This
ensures that components are dissolved and the solution is
homogeneous.

7.2.4. CALIBRATION SOLUTIONS - Calibrationstandards may be prepared in
EtOAc or as matrbmatched calibration standards (Sect58. This option
is provided so that the analyst has the flexibility to prepare calibration
curves that will be appropriater the various types @halytes and the
cdibration rangeof interest If the analyses to be performed include only
those analytes that are not susceptible to matrix induced response
enhancement, and/or the concentrations to be measured are relatively high
(e.g,0 5 O g i likdly that accuate data can be obtained with the use of
traditional CAL standards preparedBtOAc. If low concentrations of
analytes susceptible to matrix induced response enhancement need to be
measured, it is likely that matrixatched standards wite requiredo
obtain accurate quantitative data. Whichever type of CAL solutions are
selected, those CAL solutions should be used for all calibration and QC
procedures described in the method.

Note: Analytes observed to be susceptible to matrix induced response
enhancement during method development are indicatechie i c o mment s
portion ofTablel. However, the occurrence and degree of enhancement
will depend upon th&C injector designandthe hitory of the injector,

injector liner andsC column. It is highly recommended that prior to the
initial demonstration of capability, separate calibration curves be generated
using EtOAc CALs andnatrix-matchedCALs for each analyte to be
measured A cardul evaluation of the relative peak areas using each type of
CAL, especially low concentration CALS, can seasa guide to the

possible occurrencend extent of matrix enhancement, and thus an

indicator of which type of standards should be used.

Note: Technical toxaphen€AL standards must be prepargthat they
contain only technical toxaphene and ISs and SURs. Do not mix technical
toxaphene with other analytes.

7.2.4.1. CALIBRATION SOLUTIONS PREPARED IN SOLVENT
Prepare a series of stoncentration ofcdibration solutions in
EtOAc, which containthe analytes ofnterest The suggested
concentrations in this paragraph are a description of the
concentrations used during method development, and may be
modified to conform with instrument sensitivit§zor full scan
analysesconcentrationsanging from 0.1€6.0ng / arke
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suggested for each analyteith IS and SUR concentrations as
described in Sect. 7.2.1 and 7.2.2. For SIM analysis, six
concentrations in the range 6f0050.5 ngé Lare suggested, with
reduced concentratiomd the 1Ss and SURs (Sect. 7.2.1 and 7.2.2).
Thesix CAL standardsCAL1 through CALG are prepared by
combining appropriate aliquots tife AnalytePDSsolution(Sect.
7.2.3.9 and thdS and SUR PDS(Secs. 7.2.1.and 7.2.2 All
calibration solutions should contain at 1e@8% EtOAc to avoid

gas chromatographa&nomalies such as poor peak shape, split
peaks, etc.During method development, all analytes were
prepared in a single set of calibration solutions. However, multiple
sds of calibration standards may be prepared at the discretion of
the analyst if more separation of the analytes is desired.
Calibrationsolutions were stable fagix months whentsred at

-5°Cin amberscrew top vials.

7.2.4.2. MATRIX-MATCHED CALIBRATION SOLUTIONS - Prepare a
series of sixcalibration solutions ithe same manner as$ect.
7.2.4.1, but instead of preparationGtOAc, calibration solutions
are prepared in final solvent extracts derived from laboratory
reagent waterOneliter aliquots of reage waterwith sample
preservatives addedreextractedusing the sorbent selected for
sample analysjsiried with sodium sulfate, and evaporated to <1
mL following the same procedure used for samffiescts. 11.3
119). However, the ISs SURs, and analyte PDSs are addetb
the extract at appropriate concentrations immediately before
the adjustment of the extract to 1 mL, i.e, they are not
extracted.

7.2.5. GC/MS TUNE CHECK SOLUTION (5 pg/mL or less)
(CASRN507471-5) - Prepare a DFTPP solution irdM. DFTPP is more
stable in DCM than in acetone or EtOAc. Store this solution in an amber
glassscrew cap vial ad °C or less

7.2.6. 4,ANPDT BREAKDOWN CHECK SOLUTION(5ng/pL in EtOAc)-
Prepare a solution d@f , -BDNjin EtOAc. Store this solution in an &er
glass screw cap vial at 4 °C or less. The solution is used f@fe
breakdown check described in Sect. 10.2.2.

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1. SAMPLE BOTTLE PREPARATION

8.1.1. Grab samples must be collected usiAger or 1-quartsamplebottles that meet
the requirements in Se@&.1.
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8.2.

8.3.

Note: Larger samplemust not becollected The performance of this method has
not been verified with sample volumes greater than3&amples larger than 1L

may not be portioned or splitbecause some aytds may adhere to the glass
surface. These analytes are recovered in the SPE procedural steps that solvent
rinse the sample bottle and include that rinsate in the extract. If only a partial
sample were to be analyzed, the resulting data would be Waged the bottle
rinsate were added to the extract, and biased low if it was not.

8.1.2. Preservation reagents, listed in the table below, are added to each sampésbottle
dry solidsprior to shipment to the field (or prior to sample collection).

Compound Amount | Purpose

L -Ascorbic acid 0.10 g/L | Dechlorination
Ethylenediaminetetraacetic acid, trisodium 0.35 g/L | Inhibit metatcatalyzed
salt hydrolysis of targets
Potassium dihydrogen citrate 9.4 g/L | pH 3.8 buffer,

microbial inhibitor

8.1.2.1. Residual chlorine mudte reduced at the time of sample collection with
100mg of ascorbic acid per litéf.

8.1.2.2. Trisodium EDTA must be added to inhibit metaitalyzed hydrolysis of
methodanalytesprincipally, chlorpyrifos, parathion, vinclozolin, atrazine,
and propaziné®>?* There may be additional method analytes that also
benefit from addition of EDTA.

8.1.2.3. The sample must be buffered to pH 3.8 ugiatassium dihydrogen citrate
This is added to inhibit microbial degradation of analytes, and to reduce
base catalyzed hydrolysis of some of thethodanalytes®
SAMPLE COLLECTION

8.2.1. Open the tap and allow the system to flush until the water temperature has
stabilized (usually & min). Collect samples from the flowing system.

8.2.2. Fill sample bottles, taking care not to flush out the sample preservation
reagents. Samples do not need to be collected headspace free.

8.2.3. After collecting the sample, cap the bottle and agitate by hand unti
preservatives are dissolvetinmediately place in ice or refrigerate

SHIPMENT AND STORAGE- Samples must be chilled during shipment and must

not exceed 10 °C during the first 48 hours after collection. Sample temperature must
be confirmed to be at drelow 10 °C when thegre received at the laboratory, with
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8.4.

the following exception. Samples arriving at the laboratory on the day of sampling
may not have had time to achieve a temperatulessftharl0°C. This is

acceptable as long as the coolingqass has begursamples stored in the lab must
be held at or below 6 °C until extraction, but should not be frosample holding

time data are discussed in Sect413.

Note: Samples that are significantly above 10 °C at the time of collection, ready ne
to be iced or refrigerated for a period of time, in order to chill them prior to shipping.
This will allow them to be shipped with sufficient ice to meet the above
requirements.

SAMPLE AND EXTRACT HOLDING TIMES- Water samples should be extracted
as ®on as possible after collection but must be extracted within 14odays
collection Exceptions to the 14 day sample holding time are samples being
analyzed for dichlorvoand/orcyanazine which must be extracted withidags. All
extracts must be stodeat-5 °C or lessprotected from lighind analyzed within 28
days after extraction (Sect. B3.

9. QUALITY CONTROL

9.1.

9.2.

QC requirements include the Initial Demonstration of Capability (IDC) and ongoing
QC requirenents that must be met when preparing amalyzing Field Samples.

This section describes QC paramsténeir required frequency, and the performance
criteria that must be met in order to meet EPA quality objectives. The QC criteria
discussed in the following sections are summarized in T2laad25. These QC
requirements are considered the minimum acceptable QC criteria. Laboratories are
encouraged to institute additional QC practices to meet their specific needs.

Note: If toxaphene is being measured by this method in addition to othBtes)

all QC steps described 8ect.9 must be performed for toxaphene in fortified

samples that are prepared and analyzed separately from other analytes. The
frequency of each QC requirement and the acceptance criteria for toxaphene are the
same as #general criteria for other analytes. Measured values for technical
toxaphene to meet QC criteria should be obtained as described in Sect. 12.3.3.

INITIAL DEMONSTRATION OF CAPABILITY - The IDC must be successfully
performed prior to analyzing any Fiekhmples. Prior to conducting the IDC, the
analyst must first generate an acceptable Initial Calibration following the procedure
outlined inSect.10.2. The IDC must be repeated if the laboratory changes the

type or brand of SPE sorbent being used.

9.2.1. INITIAL DEMONSTRATION OF LOW SYSTEM BACKGROUND
Any time a new lot of SPE cartridges or disks is used, it must be
demonstrated that a Laboratory Reagent Blank is reasonably free of
contamination and that the criteria in S&c8.1 are met.
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9.2.2.

9.2.3.

9.2.4.

INITIAL DEMONSTRATION OF PRECISION (IDP} Prepare, extract,
and analyzdour to severreplicate LFBs fortified near the midrange of the
initial calibration curve according to the procedure described in Sect. 11.
Sample preservatives as described in Set2 &ust be aded to these
samples. The relative standard deviation (RSD) of the results of the
replicate analyses must B20%.

INITIAL DEMONSTRATION OF ACCURACY - Using the same set of
replicate data generated f8ect.9.2.2, calculate average recovery. The
average recovergxpressed as the meafithe replicate values must be
within 70-130 %of the true valudor all analytes exceptimethipin,
HCCPD and HCBvhich may be within 6.30% of the true value.

MINIMUM REPORTING LEVEL (MRL) CONFIRMATION - Establish a
target concentration for the MRL based on the intended use of the method.
The MRL may be established by a laboratory for their specific purpose or
may be set by a regulatory agen@stablish an Initial Calilation

following the procedure outlined Bect.10.2. The lowest calibration
standard used to establish the Initial Calibration (as well as théiel
Continuing Calibration Check standard) must be at or below the
concentration of the MRL. Establisigithe MRL concentration too low

may cause repeated failure of ongoing QC requiremeé2usifirmthe MRL
following the procedure outlined below.

Note: Setting an MRL for rathod analytes that are consistently present in
the background (e.gphthalates)s particularly important so that false
positive dataarenot reported for Field Samples. See Sect19@3

guidance in setting an MRL for these analytes.

9.2.4.1. Fortify, extract, and analyze seven replicate Laboratory Fortified

Blanks (LFBs) athe proposed MRL concentration. These LFBs
must contain all method preservatives described in 84cP.
Calculate the mean and standard deviation for these replicates.
Determine the Half Range for tiReedictionInterval ofResults
(HRpR) usingthe equation below

HR,, =39635

where

S =the standard deviation, and 3.963 is a constant value for seven
replicates.

9.2.4.2. Confirm that the upper and lower limits for the Prediction Interval

of Result (PIR = Mean + Hkk) meetthe upper and lower
recovery limits as shown below
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9.2.5.

9.2.6.

9.2.4.3.

9.2.4.4.

The Upper PIR Limit must b&150 percent recovery.

Mean+ HR;;
Fortified Concentraion

x100R0<150%

The Lower PIR Limit must b®50 percent recovery.

Mean— HRy;
Fortified Concentraion

x100% > 50%

The MRL is validated if both the Upper and Lower PIR Limits
meet the criteria described above (Sect. 9.2.4.2). If these criteria
are not met, the MRL has been set too lpwthe laboratorynd

must bedemonstratedgain at a higher concentratiolf.a

required MRL set by a regulatory body has not been met, the
analyst should evaluate possible problems irettexution of the
extraction steps, and/or possible problems with instrument
sensitivity. Reattemg¥IRL validation at the required MRL after
problemshave been addressed.

Confirmationof the MRL Using FortifiedMatrix Samples
(optional)- This validation procedure may be used in addition to
the reagent wateconfirmationdescribed above. It may be useful
in assessing any matrix induced qtitative bias at the MRL.

Obtainreplicate 1 L aliquotsf a water sample similar in nature to

the ones planned for analysid tap waters from both ground and
surface water sources are to be analyzed, it is recommended that a
surface water sample be selectedvierification. Analyze one

aliquot using the procedures in this method to verify the absence of
analytes of interest. Fortify seven remaining aliquots with the
analytes to be measured near the expected MRL, ang thezif

MRL as described in Sects. 9.2.4hrough 9.2.4.3.

CALIBRATION CONFIRMATION - Analyze a Quality Control Sample as
described irBect.9.3.9 to confirm the accuracy of the standards/calibration

curve.

DETECTION LIMIT DETERMINATION (optional) - While DL
determination is not a specificqairement of this method, it may be
required by various regulatory bodies associated with compliance
monitoring. It is the responsibility of the laboratory to determine if DL
determination is required based upon the intended use of the data.
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Replicate aalyses for this procedure should be done over attle@sidays

(both the sample extraction and the GC analyses should be done over at
leastthreedays). Prepare at leastverreplicate LFBs at a concentration
estimated to be near the DL. This camication may be estimated by

selecting a concentration at5zimes the noise levellThe DLs in Table 15
and23were calculated from LFBs fortified at various concentrations as
indicated in the table. The appropriate fortification concentrations will be
dependent upon the sensitivity of the GC/MS system used. All preservation
reagents listed iBect.8.1.2 must also be added to these samples. Analyze
the seven (or more) replicates through all stepsofsS 11and 12.

Note: If an MRL confirmation data set meets these requirements, a DL may
be calculated from the MRL confirmation data, and no additional analyses
are necessary.

Calculate thdL using the following equation:

DL=5xt 1 11 ¢-0.99)

where:

t (1,20 = 0 . ® Sfudent's value for the 99% confidence level witkln
degrees of freedom

n = number of replicates

s = standard deviation of replicate analyses.

Note: Do not subtract blank values when performing DL calculations.

9.3. ONGOING QC REQUIREMENTS This section summarizes the ongoing QC
criteria that must be followed when processing and analyzing Field Samples.

9.3.1. LABORATORY REAGENT BLANK (LRB) - An LRB is require with
eachextraction batcto confirm that potential background contaminants are
not interfering with the identification or quantitation of target analytes. If
the LRB produces a peak within the retention time window of any analyte
that would prevent thdetermination of that analytimcatethe source of
contamination and eliminate the interference before processing samples.
Background contamination must be reduced to an acceptable level before
proceeding. Background from method analytes or other momaats that
interfere with the measurement of method analytes muat bebelow /5
of the MRL. Blank contamination may be estimated by extrapolation, if the
concentration is below the lowest calibration stand&ithough tis
procedure is natllowed for sample results as it may not meet data quality
objectives it can be useful in estimating background concentratidiresny
of the methodanalytes are detected in the LRB at concentrations greater
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9.3.2.

9.3.3.

9.3.4.

9.3.5.

than’/; of the MRL then all data for the pptem analyte(s) must be
considered invalid for all samples in the extraction batch.

Note: It is extremely important tevaluate background values of analytes
that commonly occur in LRBSThe MRL mustbe set at a value greater

than three times the meaoncentratiorobserved in replicate LRBs. If

LRB values are highly variable, setting the MRL to a value greater than the
mean LRBconcentratiomplus three times the standard deviatioay

provide a more realistic MRL.

CONTINUING CALIBRATION CHECK (CCC)- CCC Standards are
analyzed at the beginning of each analysis batch, after every ten Field
Samples, and at the end of the analysis batch. Seel8e&ttor
concentration requirements and acceptance criteria.

LABORATORY FORTIFIED BLANK (LFB) - An LFB is required with

each extraction batch. The fortified concentration of the LFB must be
rotated between low, medium, and high concentrations from batch to batch.
The low concentration LFB must be as near as practical to, but no more
than two times the MRL. ifilarly, the high concentration LFB should be
near the high end of the calibration range established during the initial cal
ibration (Sect. 10.2). Results of the lsvel LFB analyses must be
50-150%o0f the true value. Results of the medium and téyk! LFB

analyses must be 7IB0%of the true valudor all analytes except
dimethipin,HCCPD and HCB, whicimaybe between 6A30% of the true
value If the LFB results do not meet these criteria for target analytes, then
all data for the problem analys®(must be considered invalid for all sam

ples in the extraction batch.

MS TUNE CHECK- A complete description of the MS Tune Check is

found inSect.10.2.1. The aceptance criteria for the MS Tune Check
summarized in Tabl2. The MS Tune Check must be performed each time
a major change is made to the mass spectrometer, and prior to establishing
and/or reestablishing an initial calibration (Se&0.2). Daily DFTPP

analysis is not required.

Note: The tune check is perfored in full €anmode, even if samples will
be analyzed in SiNihode.

INTERNAL STANDARDS (IS)- The analyst must monitor the peak area

of the IS in all injections during each analysis day. The peak fare@ach

IS in any chromatographic run must not deviayemore than +50%rom
themeanresponse in th€AL solutions analyzed for thaeitial analyte
calibration. In addition, the peak areas of 1S3 rhust not deviate by more
than +30% from the most recent CCCS 4,'C-pentachlorophenol, is
expected to have greater area count variability, and therefore is not subject
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9.3.6.

to themostrecent CCC criterionlf the IS areain a chromatographic run
do not meet these criteria, inject a second aliquot ofgtaatdard oextract.

9.3.5.1. Ifthe reinjected aliquot produces acceptable internal standard
responss, report results for that aliquot.

9.3.5.2. Ifthe reinjectedaliquot is a samplextractand failsagain, the
analyst should check the calibrationdmaluating the CCCs within
the analysis batch. If the CCCs are acceptabigaction of the
sample may need to be repeated provided the sample is still
available andvithin the holding time. Otherwise, report results
obtained from the reinjected extract, but annotate as suspect.
Alternatively, collect a new sample and reanalyze.

9.3.5.3. Ifthe reinjected aliquot is a CAL standard, take remedial action
(Sect. 10.3).

SURROGATE RECOVERY Surrogate standasdarefortified into the
aqueous portion of all samples, LRBs, CCCs, LFSMs, arf®MIPs prior to
extraction. They arealso added to the calibration standards. The surregate
area means of assessing method performance from extraction to final
chromatographic measurement. Calculate the recovery (YoRadbr
surrogate using the equatio

%R = (ﬁjxloo
B

where

A = calculated surrogate concentration for the QC or Field Sample, and
B = fortified concentration of the surrogate.

9.3.6.1. Surrogate recovery must be with-I180% of the true value. When
surrogate recovery from sample, blank, or CCC is less thvd%
or greater than 130%, check 1) calculations to locate possible
errors, 2fhe integrity of the surrogate analyte soluti8h
contamination, and 4) instrumecdlibration Correct the problem
and reanalyze the exzitt.

9.3.6.2. Ifthe extract reanalysis meets the surrogate recovery criterion,
report only data for the reanalyzed extract.

9.3.6.3. If the extract reanalysis fails the-A@0%recovery criterion, the
analyst should check the calibrationdwaluating the CCCs within
theanalysis batch If the CCCdail the criteria of Sect9.3.6.1,
recalibration is in order per Sebd.2. If the calibration standard is
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9.3.7.

acceptable, extraction of the sample should be repeated provided
the sample is stikvailable andvithin the holding time. If the re
extracted sample also fails the recovery criterion, report all data for
that sample as suspect/surrogate recovery to inform the data user
that the results are suspect due to surrogate recovery.

LABORATORY FORTIFIED SAMPLE MATRIX (LFSM)- Within each
analysis batchanalyze a minimum of one LFSM. The native concentrations of
the analytes in the sample matrix must be determined in a second duplicate
sample and subtracted from the measured values in the LFESMariety of
different sample matrices are analyzed regularly, for example, drinking water

from ground water and surface water sources, performance data must be collected

for each source.

9.3.7.1.

9.3.7.2.

9.3.7.3.

Prepare the LFSM by fortifying a Field Duplicate with an
appropriate amount of analyte PDS (Se@.372). Select a
fortification concentration that is greater than or equal to the matrix
background concentration, if knowiselecting a duplicate sample
that has already been analyzed aids in the selectian of
appropriate fortification concentration. If this is not possibée u
historical data If historical data are unavailabl®tate tle

fortifying concentrations for LFSMs between low, medium and
high concentrations based on the calibration range.

Calaulate the percent recovery Rpfor each analyte using the
equation

%R = =%100

@-B
C
where:

A = measured concentration iretfortified sample
B = measured concentration in the unfortified sample
C = fortification concentration.

Note: LFSMs and LFSMDs fortified at concentrations near the
MRL, where the associated Field Sample contains native analyte
concentrations above the DL but below the MRL, should be
corrected for the native levels in order the obtain meaningful %R
values. Thisxample, and the LRB extrapolation (Sect. 9.3at¢
the only permitted uses of analyte results below the MRL.

Analyte recoveries may exhibit matrix bias. For samples fortified

at or above their native concentration, recoveries sHmuldithin
70-130% (60-130% fordimethipin,HCCPD and HCB)except for
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9.3.8.

low-level fortification near or at the MRL (within a factortefo

times the MRL concentration) where-280% recoveries are
acceptable. If the accuracy of any analyte falls outside the
designated rangand the laboratory performance for that analyte

is shown to be in control in the CCCs, the recovery is judged to be
matrix biased. Theuantitativeresult for that analyte in the
unfortified sample is labelefisuspect/matrixto inform the data

user that thequantitativeresultsmay besuspect due to matrix

effects.

FIELD DUPLICATE OR LABORATORY FORTIFIED SAMPLE

MATRIX DUPLICATE (FD or LFSMD) - Within each extraction batch,
analyze aminimum of one Field Duplicate (FD) or Laboratory Fortified
Sample M&ix Duplicate (LFSMD). Duplicates check the precision
associated with sample collection, preservation, storage, and laboratory
procedures. If target analytes are not routinely observed in Field Samples,
an LFSMD should be analyzed rather than an FD.

9.3.8.1.

9.3.8.2.

9.3.8.3.

9.3.8.4.

Cdculate the relative percent differend®RD) for duplicate
measurement$-pD1 andFD2) using the equation

_ |FD1-FD2|

RPD= X
€D1+FD2]2

100

RPDs for Field Duplicates should B0 %. Greater variakity
may be observed when Field Duplicates have analyte
concentrations that are withiwo timesthe MRL. At these
concentrationsField Duplicates should have RPDs that @&0%.
If the RPD of any analyte falls aitle the designated range, and
the laloratory performance for that analyte is shown to be in
control in the CCC, the recovery is judged tcalffected by the
matrix. The result for that analyte in the unfortified sample is
labeledfisuspect/matriato inform the data user that the
guantitativeresultsmay besuspect due to matrix effects.

If an LFSMD is analyzed instead of a Field Duplicate, calculate the
relative percent difference (RPD) for duplicate LFSMs (LFSM and
LFSMD) using the equation

|LFSM - LFSMDO .

RPD=
(FSM+LFSMD ]2

RPDs for duplicate LFSKIshould b&30% for samples fortified
at or above their native concentration. Greater variability may be
observed when LFSMs are fortified at analyte concentrations that
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are withintwo timesthe MRL. LFSMs fortified at these
concentrations should ha®PDs that ar©50% for samples

fortified at or above their native concentration. If the RPD of any
analyte falls outside the designated range, and the laboratory
performance for that analyte is shown to be in control in the CCC,
the recovery is judged toe affected by the w@trix. The result for
that analyte in the unfortified sample is labeled suspect/matrix to
inform the data user that tigantitativeresultsmay besuspect

due to matrix effects.

9.3.9. QUALITY CONTROL SAMPLES (QCS) As part of the IDC (Sgt. 9.2),
each time a new Analyte PDS (Sect. 7.2.3.2) is prepared least
guarterly, analyze a QCS sample from a source different from the source of
the calibration standards. If a second vendor is not available then a different
lot of the standardh®uld be used. The QCS should be prepared and
analyzed just like a CCC. Acceptance criteria for the @@&lentical to
the CCCs; the calculated amount for each analyte must b#&-oBhe
expected value. If measured analyte concentrations are rnotegftable
accuracy, check the entire analytical procedure to locate and correct the
problem. If the discrepancy is not resolved, one of the standard materials
may be degraded or otherwise compromised and a third standard must be
obtained.

METHOD MODIFICATION QC REQUIREMENTS The analyst is permitted to
modify GC columns, GC condition§C injection techniques, extraetaporation
techniques, MS conditiorendQls. However, each time such method modifications
are made, the analyst must repeatpifteedures of the IDCSect. 9.2)

9.4.1. Each time method modifications are made, the analyst must repeat the
procedures of the IDC (Sect. 9.2) and verify that all QC criteria can be met
in ongoing QC samples (Sect. 9.3).

9.4.2. Each time method modifications are reathe analyst is also required to
evaluate and document method performance for the proposed method
modifications in real matrices that span the range of waters that the
laboratory analyzes. This additional step is required because modifications
that perbrm acceptably in the IDC, which is conducted in reagent water,
can fail ongoing method QC requirements in real matriddss is
particularly important for methods subject to matrix effedtsfor
example, the laboratory analyzes finished waters fsoth surface and
groundwater municipalities, this requirement can be accomplished by
assessing precision and accuracy (Sects. 9.2.2 and 9.2mmalkyte
fortified surface water with moderate to higdC (e.g., 2 mg/L or greater)
and an analye fortified hard groundwater (e.g., 250g/L or greater as
calcium carbonate).
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9.4.3. The results of Sect8.4.1 and 9.4.2 must be appropriately documented by
the analyst and should be independent
Quality Assurance (QA) officer prior to dgaing Field SamplesWhen
implementing method modifications, it is the responsibility of the
laboratory to closely review the results of ongoing QC, and in particular, the
results associated with the LFSMs (Sect.®,3Ds or LFSMDs
(Sect.9.38), CCCs(Sect. 9.3.2), and the IS area counts (Sect5)9. 3
repeated failures are noted, the modification must be abandoned.

10.CALIBRATION AND STANDARDIZATION

10.1. Demonstration and documentation of acceptable mass spectrometer tune and initial
calibration is required befoggerforming the IDC and prior to analyzing Field
Samples.The MS tune check and initial calibration must be repeated each time a
major instrumetmodification is made, or maintenance is performed.

10.2. INITIAL CALIBRATION

10.2.1. MS TUNE/MS TUNE CHECK:- Calibrate the mass and abundance scales
of the MS with calibration compounds and procedures prescribed by the
manufacturer with any moddations necessato meet tuning
requirements. Inject 5 ng or less of the DFTPP solution (Sect. 7.2.5) into
the GC/MS system. Acquire a mass spectrum that includes datézib
to 450. The scan time should be set so that a minimufivefscans are
acquired duringhe elution of the chromatographic peak. Seven to ten
scans per chromatographic peak are recommended. Use a single spectrum
at the apex of the DFTPP peak, an average spectrum of the three highest
points of the peak, or an average spectrum across the pa#k to evaluate
the perfornance of the systemlf the DFTPP mass spectrum does not meet
all criteria in Table2, the MS must be retuned and adjusted to meet all
criteria before proceeding with the initial calibratiofbhe tune check
should be conduet as described above for both full scan and SIM MS
operation.

10.2.2. DDT BREAKDOWN CHECK-

Note: This procedure is only required if the DDT degradation products
DDD and DDE are being reportedhe DFTTPtune checland the DDT
degradatiortheckmaybe perfemed simultaneously with a single injection
of a standard containing both analytes.

4 ,-[a0Njis subject to thermal degradation in the GC. Because the thermal
degr adat i oRDDpE ocadnwidDbh4se 4kdj edviipnmental

contaminants and method aytak, it is important to determine their source

I f they are observed in sampl-e c¢chr oma
DDT at a concentration near 5 ng/uL, and acquire data in the full scan mode
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using instrument conditions similar to those in Sect. B0.Evaluate the

chromat ogram f orDDEHE ea nddDB4ssedtigee of 4, 4 N
retention times and ions listedinTallaes a gui de-DDEot f ei t h
4 ,-BDIpP are observed, calcul atb®Tt he per
using peak areas from tfi®tal lon Current (TICWwith the following

equation:

% DDT breakdown =

x T &rdaof DDT degradation peaK®DE+DDD) X 100
x TI C area of total DDT peaks (DDT+DI

I f t he de g+DBUexdedad®20%, pdrforsh mainténanceton

GC injecton port and possibly other areas of the GC prior to proceeding
with the calibration. If GC maintenance does not correct the problem, a

n e w -BADT 4tjdard should be obtained from a different source to ensure
that the standard material hast degraded.

10.2.3. INSTRUMENT CONDITIONS- Operating conditions used during method
development are described below. Conditions different from those
described may be used if QC criterigSect.9 are met. Different
conditions include alternate GC columns, temperature programs, MS
conditions, and injection techniques and volumes, such as caldlomn
and large volume injections. Equipmepiecificallydesigned for alternate
types of injectios must be used if thesdternateoptions are selected.

10.2.3.1. GC Conditions Inject a L aliquot into a hot, splitless injection
port held at 25 € with apressure pulse of 30 psi angit delay
of 1 min. The temperature program is as follows: initia¢ov
temperature of0 <C, hold forl.5min, ramp atLO °C/min to 200
°C, ramp atseverPC/min to a final temperature of 82C and hold
for 3 min. The GC was operated at a constant flow rate of
1.2mL/min. Total run time is approximateB2 min. Begin d&a
acquisition aaboutsevermin.

10.2.3.2. Full Scan MSAcquistion ParametersSelect a scan range that
allows the acquisition ad mass spectrum for each of the method
analytes, which includes all of the major fragment{g45 and
above. Adjust the cycle time to measure at least five spectra
during the elution of each GC peageven to tescans acraseach
GC peak are recommended. The chromatogram may be divided
into time windows, also known as segments or periods, with
different scananges for each time windowJinimizing the scan
range for each time window may enhance sensitidityhe
chromatogram is divided into time windows, the laboratory must
ensure that each method analyte elutes entirely within the proper
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10.2.3.3.

10.2.3.4.

window during eaclanalysis. This can be achieved by carefully
monitoring the retention times of all ISs and SURs in each sample,
and carefully monitoring the retention times of all method analytes
in CCCs, LFBs and LFMs. This requirement does not preclude
continuous opeation by sequencing multipknalysis batches
however, the entiranalysis batcis invalid if one or more analyte
peaks hee drifted outside of designated time windows in the CCC
at the beginning or end of tlamalysis batch

SIM MS Acquistion Parametsr Prior to selecting SIM
parametersanalyze a midto high-concentratiorCAL in full scan
mode. Seleabne primaryQIl and at least one secondary fon
confirmation If possible select a second confirmation ion.
SuggestedIs and secondary ions fall method analytes are
designated in Tabl&, but these may be modifiedAn internal
standard for each analyte is also designated in Tlablerify that

the primary ion is free from interfereregue to an identical
fragment ion in any overlapping p€a). Selection of the&)l

should be based on the best compromise between the intensity of
the signal for that ion and the likelihood and intensity of
interferences. The most intense ion may not be theQdest

Adjust the cycle time to measure at leagt Spectra durimg the

elution of each GC peakf the chromatogram is divided intime
windows, the laboratory must ensure that each method analyte
elutes entirely within the proper window during eaclalysis

This can be achieved by carefully monitoring the retention times of
all ISs and SURs in each sample, and carefully monitoring the
retention times of all method analytes in CCCs, LFBs and LFMs.
This requirement does not preclude continuous operation by
sequencing multipleanalysis batchesiowever, the entiranalysis
batchis invalid if one or more analyte peaks/balrifted outside of
designated time windows in the CCC at the beginning or end of the
analysis batchThe SIM parameters used during method
development for selected analytes are provided in T an
example.

Alternating Full and SIM Scan Modeg\lternating full and SIM

scan modes during a single sample acquisition is permitted if the
minimum number of scans across each GC peak acqniesth

mode is maintainefhs specified in Secl0.23.2and 10.2.38),

i.e., a minimum offive scans in full scan modmda minimum of

five scans in SIM modelf the chromatogram is divided into time
windows, the laboratory must ensure that each otkémalyte

elutes entirely within the proper window during each analysis.

This can be achieved by carefully monitoring the retention times of
all ISs and SURs in each sample, and carefully monitoring the
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10.2.4.

10.2.5.

retention times of all method analytes in CCCs, kRRd LFMs.
This requirement does not preclude continuous operation by
sequencing multiplanalysis batobs; however, the entianalysis
batchis invalid if one or more analyte peaks/balrifted outside of
designated time windows in the CCC at the begig or end of the
analysis batch

CALIBRATION SOLUTIONS - To establish a calibration range extending
two orders of magnitude rg@pare a set of at leasik calibration standards as
described irBect.7.2.4. The lowest concentratic@BAL must be at or below
the MRL for each method analytéThe MRL must be confirmed using the
procedure outlined iBect.9.2.4 after establishing the initial calibration.

Note: This method contains many analytes that vary widely with regard to
instrument ensitivity. Iftheanalytes of interest differ iresponsgandthe

CAL standards have been prepared such that all analytes are at the same
concentration, more standards may be netolethtain the minimum five

CAL points for each analyteAnalytes withpoor responsenay not be
observed in the low concentration standards, and theregsbnsive

analytes may satuethe detector at the higher concentrations. It is likely
that the calibration range for all analytes will not be the sahhe. use of
custanm calibration standards with varyimgalyteconcentratios based on
their relativeinstrumentresponses a possible alternative.

CALIBRATION - Calibrate thea5C/MS system using the internal standard
techniquein either full scanSIM or alternatng full scariSIM mode.
Subsequent sample analysis must be performed in thecsdilration

mode using identical instrument conditions and parametetsrnal

standard designations anaggested)ls for all method analytes alisted in
Tablel. Table B contains example scanning parameters for selected
analytes in SIM modeLinearor quadratic calibrations ag be used.
Weighting may be used at the discretion of the analysgeneral, forcing
zero as part of the calibration is not recommended. Hemesro must be
forced for all analytes that are routinely observedas contaminantsin
LRBs. Forcing zero allows for a better estimate of the background level of
contaminants in the blank. An accurate estimate of background
contamination is necessaryset MRLs for method analytes when blank
levels are problematic (Se&.3.1). For example, phthalates are a chemical
classwhichis typically problematic with regard to background
contamination.

10.2.5.1. Toxaphene calibrationAnalyze a minimum ofive calibraion

standards of technical toxaphene. These calibrations standards
must contain only toxaphene and the ISs and SURs. Select a
minimum offour chromatographic peaks from the toxaphene
chromatograms to use for calibration. See Fig. 2 as an example of
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suggeted peak selection, and Tabkaks an example of suggested
SIM parameters. Create a calibration curve for each selected peak,
using the total technical toxaphec@ncentrationn each CAL
standardas the calibration concentration. Sert.12.3.3 for

utilizing the curves tealculate the concentration of toxaphene in
CCCs, LFBs, Field Samples, LFSMs, QCSs, FDs, and LFSMDs.

10.2.6. CALIBRATION ACCEPTANCE CRITERIAI Validate the initial
calibration curves by using the regression equations to calculate the
corcentration of each analyte as an unknown in each of the analyses used to
generatethecurve€al i bration points that are
within £ 50% of their true value. All other calibrationipts must calculate
to be withint 30% of their true valuelf these criteria cannot be met, the
analystmay eliminate either the highest or lowest point on the curve and
reassess the acceptance criteflisthe acceptance criteria still cannot be
met, the analyst wilhave difficulty meahg ongoing QC criterialt is
highly recommended that corrective actiorbe taken before proceeding
This may include one anore of the following actionsnalyze the
calibration standard$urtherrestrict the range of calibratipar select an
alternae method of calibration. The data presented in this method were
obtained usingither linear regression quadratic fits. Quadratic fit
calibrations should be used with caution, because thdimear area of the
curve may not be reproducible.

10.3. CONTINUING CALIBRATION CHECK (CCC)i Analyze a CCQo verify the
initial calibration at the beginning of eaahalysis batchafter every tenth Field
Sample, and at the end of eautalysis batch The beginning CCC for eaahalysis
batchmust be at or bew the MRL. This CCC verifies instrument sensitivity prior
to the analysis of samples. Alternate subsequent CCCs between the remaining
calibration levels.

Notes:

e |f standards have been prepared such that all analytes are not in the same
calibration sandard (or all low CAL points are not in the same CAL
standard), it may be necessary to analyze more than one CCC to meet this
requirement. Alternatively, it may be cost effective to prepare or obtain a
customized standard to meet this craeri

e Separat CCCs must be analyzed for toxaphene if it is one of the analytes
being measured. The frequency of analytkis concentration rotation
requirement&nd acceptance criterdaie the saméor toxapheneas for other
analytes

10.3.1. Verify thatthe peakarea othe QI of each IShas not changed by more than
+ 50% from themean peak areaeasuredor that ISduring initial
calibration In addition, verifythat the peak area tife QI of each of the
ISs £3 arewithin £ 30% from the most recently analyzed CCIEthese
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limits are exceededemedial action must be taken (Sect. 13).3Control
charts are useful aids in documenting system sensitivity changes.

10.3.2. Calculate the concentration of each analyte and surrogate@Cie The
calcuated amount for each ayé for medium and high level CCCs must
be + 3@ of the true value. The calculated amount for the lowest
calibration level for each analyte must be within £&6f the true value. If
these criteria are not met, then all data for the problem analytebmust
considered invalid, and remedial acti@ect. 10.3) must betaken.
Recalibration may be requiredny Field Sample extracts that have been
analyzed since the last acceptable calibration verification should be
reanalyzed after adequate calibrati@s lveen restored, with the following
exception. If theCCCat the end of aanalysis batcHails because the
calculated concentration is greater than%3Q50% for the lowlevel
CCC) for aparticular targetinalyte and Field Sample extracts show no
detection for that target compound, naoetects may be reported without
reanalysis.

10.3.3. REMEDIAL ACTION - Failure to meet CCC QC performance criteria may
require remedial action. Major maintenance such as cleaning an ion source,
cleaning the mass analyzer, reyitey filament assembliesy replacingthe
GC column, etc.will likely require returning to the initial calibration step
(Sect.10.2).

11. PROCEDURE

11.1.

11.2.

This section describes the procedures for sample preparation, SPE, final extract
preparation and storage, and extract analysigportant aspects of this analytical
procedure include proper preparation of laboratory glassware, sample containers
(Sect. 41), and sample collection and storage (SectP8dcedures for data analysis
and calculations are describedSact.12.

SAMPLE PREPARATION

11.2.1. Samples are preserved, collected and storei@éssibedn Sect 8. All
field and QC samplesncluding LRBsand LFBs,must contain the
preservatives listed in Se@&.1.2 Before extractionyerify that the sample
pH i s @©sarple pH doés not meet this requirement, discard the
sample. If the sample pH is acceptable, proceed with the analyaik M
the level of the sample on the outside of the sample bottle for later sample
volume determination. If using weight to determine volume (SectOl 1.
weigh the bottleand sample contenb&fore extraction.

11.2.2. Add an aliquot of the SUR PR§to each sample toe extracted. For
method development work, a-Jl aliquot ofeach of thé&00-pug/mL SUR
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11.3.

PDSs (Sect. 7.2.2yvas added to 1 kampledor a final concentration of
5.0 ug/L.

11.2.3. If the sample is an LFB, LFSM, or LFSMD, add the necessary amount of
Analyte Forifi cation Solutio(s) (Sect. 7.2.2). Swirl each sample to
ensure all components are mixed.

11.2.4. Proceed with sample extraction usimge of theSPEoptions described in
Sects. 11.31.7.

CARTRIDGE SPE(6 mL) PROCEDURE- This cartridgeextraction procedure may

be carried out in a manual mode or by using a robotic or automatic sample
preparation device. This section describes the SPE procedure using the equipment
outlined inSect.6.11in its simplest, least expensive deowithout the usef a
roboticsystem. The manual mode described below was used to collect data presented
in Sect.17. The extraction steps are written for an individual sample, but multiple
samples may be extracted simultaneously depending upon the extraction equipment
used.

Automated systems may use either vacuum or positive pressure to process samples
and solvents through tloartridge All sorbent washing, conditioning, sample

loading, rinsing, drying and elution steps must be performed as closely as possible to
themanual procedure. The solvents used for washing, conditioning, and sample
elution must be the same asdbaised in the manual procedureywever the

amount used may be increased as necessary to achieve the required data quality.
Solvent amounts may nbe decreased. Sorbent drying times prior to elution may be
modified to achieve the required data quali@aution should be exercised when
increasing solvent volumes. Increased extract volume will likely necessitate the
need for additional sodium sutéadrying, and extended evaporation times which

may compromise data quality. Caution should also be exercised when modifying
sorbent drying times. Excessive drying may cause losses due to analyte volatility,
and excessive contact with room air may ox@dome method analytes. Insufficient
drying may leave excessive water trapped in the cartridge and lead to poor
recoveries.Compressed gas cylinders of high purity nitrogen may be used with
systems that use positive pressure for sample processing.

11.3.1. CARTRIDGE CLEANUP - Ingtall the SPEcartridge(Oasis HLB or.T.
Baker HO PhobicDVB as described in Sect. 6.11itdto thevacuum
manifold Wash thecartridgewith 5 mL of EtOAc by adding the solvent to
the cartridge draw about half through theorbent soak for aboubnemin,
then drawthe remaining solvent through tbartridge

11.3.2. CARTRIDGE CONDITIONING - Polymeric SPE sorbents are water
wettable (unlike €18 SPE sorbents). Many manufacturers of polymeric
SPE media suggest that their products do eetlrio be kept wet during
conditioning and sample processing. However, little data have been shown
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to demonstrate performance under those conditions for the wide variety of
environmental contaminantssing tlese media.Therefore, in the interest of
providing a single procedure for the sorbents and analytes in this method,
the authors chose tese procedusssimilar to tloseused with G18 where

the sorbent is kept wet.

11.3.2.1. CONDITIONING WITH METHANOL i Add 10 mL MeOH to
the cartridgeand allow it to soak foaboutonemin. Then draw
most of the MeOH throughA layer of MeOH must be left on the
surface of theartridge Do NOT let the cartridge go dry from this
point on until the end of sample extraction, otherwise recondition
the cartridge with 10 mL MeOH.

11.3.2.2. CONDITIONING WITH WATER - Rinse thecartridgeby adding
10 mL of reagent water to theartridgeand drawing most through,
again leaving a layer on the surface of¢heridge Do NOT let
the cartridge go dry from this point on until the end of sample
extraction, otherwise recondition the cartridge starting with step
11.3.2.1.

11.3.3. SAMPLE EXTRACTION - Attach a PTFE transfer line to the toptbé
cartridge. Insert the opposite end of the transfer line into the sample to be
extracted.Apply vacuum to begithe extraction.Adjust the vacuum so
that thesample passsthrough thecartridgeat a rate of about 10 mL/min.
Pasghe entire sampleolumethrough the cartridgedraining as much
water from the sample container as possiRlase the bottle with 1L
LRW and transfer to the cartridge under full vacuurinsing the sorbent
with LRW prior to drying helps remove sample preservatives from the
sorbent so they are not transferred to the exti@emove the sample
transfer line from the cartridge andydy maintaining vacuum for about
10 min.

11.3.4. CARTRIDGEELUTION - Remove thenanifold lid (but do notremove the
cartridge) andnsert a suitable collection tube to contain theratifl5 mL
collection vial). Reassemble the apparatusdd 5 mL of EtOAc to the
sample bottle, and rinse the inside walls thoroughly. Allow the solvent to
settle to the bottom of the bottlendthen transfer to theartridge by
applying vacuum.Draw about half of the solvent through teertridge cut
off vacuum at the cartridgeard allow thecartridgeto soak forone min
Draw the remaining solvent through tbertridge. Repeat the above step
with DCM. Shut off vacuum, removinetransfer line, and remowbe
collection vial.Proceed to Sects1B and 1.9 to dry and concentratbe
extract.

11.4. CARTRIDGE SPE (83 ML) PROCEDUREThis cartridge extraction procedure
may be carried out in a manual mode or by using a robotic or automatic sample
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preparation device. This section describes the SPE procedure using the equipment
outlined inSect.6.12 in its simplest, least expensive mode without the use of a

robotic system. The manual mode described below was used to collect data presented
in Sect.17.

Automated systems may use either vacuum or positive pressure to process samples
and soVents through theartridge All sorbent washing, conditioning, sample

loading, rinsing, drying and elution steps must be performed as closely as possible to
the manual procedure. The solvents used for washing, conditioning, and sample
elution must be # same as those used in the manual procedovesver the

amount used may be increased as necessary to achieve the required data quality.
Solvent amounts may not be decreased. Sorbent drying times prior to elution may be
modified to achieve the requireldta quality Caution should be exercised when
increasing solvent volumes. Increased extract volume will likely necessitate the
need for additional sodium sulfate drying, and extended evaporation times which
may compromise data quality. Caution shal&b be exercised when modifying

sorbent drying times. Excessive drying may cause losses due to analyte volatility,
and excessive contact with room air may oxidize some method analytes. Insufficient
drying may leave excessive water trapped in the cgerahd lead to poor
recoveries.Compressed gas cylinders of high purity nitrogen may be used with
systems that use positive pressure for sample processing.

11.4.1. CARTRIDGE CLEANUP- Assemble the extraction system by adding
cartridge adaptor&)CT Universal 525artridges and bottle holders to the
six station manifold. Wash the bottle holdand cartridgewith 5 mL 1:1
EtOAc:DCM, draw half through, soake sorbentor onemin, then draw
the remaining solvent througiaintaining thevacuum fortwo additional
min.

11.4.2. CARTRIDGE CONDITIONING

11.4.2.1. CONDITIONING WITH METHANOL i Add 10 mL MeOHto
each cartridge. &k foronemin. Then draw most of the MeOH
through, leaing a thin layer of MeOH on the surface of the
cartridge. Do NOT let the cartridge go drydm this point on until
the end of sample extraction, otherwise recondition the cartridge
with 10 mL MeOH.

11.4.2.2. CONDITIONING WITH WATER T Add 10 mLLRW to each
cartridge. Themraw most through, le@nvg a thin layer on the
surface of the cartridgeDo NOT let the cartridge go dry from this
point on until the end of sample extraction, otherwise recondition
the cartridge starting with step 11.4.2.1.

11.4.3. SAMPLE EXTRACTION- Load the sample bot8@®nto the bottle holder
Turn on thevacuum;adjust the flow at aafst dropwise fashion A flow
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11.5.

rate of 10mL/min provides optimum recoverieéfter passing the entire
volume of eaclsample througlthe cartridgesadd 10 mLLRW to the

sample bottle, rinse and pass the water through the cagrifigsing the
sorbent vith LRW prior to drying helps remove sample preservatives from
the sorbent so they are not transferred to the extRe&move the sample
bottles. Dry the cartridges under full vacuum for 10 min.

11.4.4. CARTRIDGE ELUTION- Remove cartridge adapgand insert 4amL
glass vias into the manifoldo collect the eluent. Replatee cartridge
adaptos, cartridges and bottle holdex on the manifold Rinseeachbottle
holder and cartridge with 5 mL EtOAc, draw half throughgbeben;t soak
onemin, then draw the remaining throughRepeat with 5 mL DCM. Again
rinseeachsample bottle thoroughly withfL EtOAc. Then pour the
rinsing solvent into the cartridge. Repeat wittmb DCM. Proceed to
Sects. 1.8 and 1.9 to dry and concentrate the extract.

SPEEDISK SPE PROCEDUREThe Speedislextraction procedure may be carried
out in a manual mode or by using a robotic or automatic sample preparation device.
This section describes the SPE procedure using the equipment outl®ect.t110

in its simplest, least expensive mode without the use of a robotics system. The
manual mode described below was used to collect data prese®tect.i7. The
extraction steps are written for an individual sample, but multiple samples may be
extracted simultaneoustiepending upon the extraction equipment used.

Note: All automated extraction systems may not be suitable for use with Speedisks.
See the warning concerning excessive water content in extracts in Sect. 13.6.6.

Automated systems may use either vacuum or positive pressure to process samples
and solvents through the diskll sorbent washing, conditioning, sample loading,
rinsing, drying and elution steps must be performed as closely as possible to the
manualprocedure. The solvents used for washing, conditioning, and sample elution
must be the same as those used in the manual prockdwever the amount used

may be increased as necessary to achieve the required data quality. Solvent
amounts may not be deased. Sorbent drying times prior to elution may be
modified to achieve the required data qualiGaution should be exercised when
increasing solvent volumes. Increased extract volume will likely necessitate the
need for additional sodium sulfate drgi and extended evaporation times which

may compromise data quality. Caution should also be exercised when modifying
sorbent drying times. Excessive drying may cause losses due to analyte volatility,
and excessive contact with room air may oxidize sorathod analytes.

Insufficient drying may leave excessive water trapped in the disk and lead to poor
recoveries.Compressed gas cylinders of high purity nitrogen may be used with
systems that use positive pressure for sample processing.

11.5.1. SPEEDISK CLEANUFP- Insert al.T.Baker Speedisk distdpVB H,0
Phobic, 55mm) onto aJ.T.Baker Speedisknanifoldapparatus. Wash the
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11.5.2.

disk with 5mL of EtOAc by adding the solvent to the disk, drawing about
half through the disk, allowing it to soak the disk for abangmin, then
drawing the remaining solvent through the disk.

SPEEDISK CONDITIONING

11.5.2.1. CONDITIONING WITH METHANOL - Prewet the disk with

10 mL MeOH by adding the MeOH to the disk and allowing it to
soak for aboubnemin, then drawing most of the remaining

MeOH through. A layer of MeOH must be left on the surface of
the disk, which should not be allowed to go dry from this point
until the end of the sample extractioNote that it may be
necessary to briefly remove the disk from the manifold to prevent
residud vacuum from pulling the remaining MeOH through and
unintentionally allowing the disk to dry out.

11.5.2.2. CONDITIONING WITH WATER - Rinse the disk with 10 mL

11.5.3.

11.5.4.

reagent water by adding the water to the disk and drawing most
through, again leaving a layer on thefaoe of the disk.Add a
samplereservoiradaptor to the top of the Speedisk.

SAMPLE EXTRACTION- Add the water sample to the reservoir and

apply full vacuum to begin the extraction. Particuiee water may pass
through the disk in as little as five min without reducing analyte recoveries.
Pasghe entire samplehrough the diskdraining as much war from the

sample container as possilRinse the bottle with 1L LRW and transfer

to the disk under full vacuunRinsing the sorbent with LRW prior to

drying helps remove sample preservatives from the sorbent so they are not
transferred to the extcd Dry the disk by maintaining vacuum for about
threemin.

SPEEDISK ELUTION- Remove theeservoir adaptor and Speedisk disk,
and add the collection vial adaptor angert a suitable collection tube to
contain theeluent(40 to60-mL collection vial).Reassemble the apparatus.
Add ~2 mL of acetondo the sample bottle, and rinse the inside walls
thoroughly. Allow the solvent to settle to the bottom of the bottle, then
transfer it to thelisk. Draw the solvent through the dibl¢ applying
vacuum. Add 5 mL of EtOActo the sample bottle, and rinse the inside
walls thoroughly. Allow the solvent to settle to the bottom of the bottle,
then transfer it to th8peediskdisk. A disposabl@ipetteor syringe may be
used to do this, rinsing the sides of the gfiration reservoir in the
process. Draw about half of the solvent through the disk, release the
vacuum, and allow the disk to soak tore min Draw the remaining
solvent through the diskRepeat the above step wimL DCM. Proceed
to Sects 1Bad 119to dry and concentrate the extract.
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11.6.

EMPORE DISK SPE PROCEDUREThe disk extraction procedure may be carried
out in a manual mode or by using a robotic or automatic sample preparation device.
This section describes the SPE procedure using the equipment outl®ect.t9 in

its simplest, least expensive mode withthe use of a robotics system. The manual
mode described below was used to collect data presenBstirl7. The extraction
steps are written for an individual sample, but multiple samples may be extracted
simultaneously depending upon the extractioniggent used.

Automated systems may use either vacuum or positive pressure to process samples
and solvents through the diskll _sorbent washing, conditioning, sample loading,
rinsing, drying and elution steps must be performed as closely as possiide to

manual procedure. The solvents used for washing, conditioning, and sample elution
must be the same as those used in the manual prockdwever the amount used

may be increased as necessary to achieve the required data quality. Solvent amounts
may not be decreased. Sorbent drying times prior to elution may be modified to
achieve the required data qualit§aution should be exercised whenreasing

solvent volumes. Increased extract volume will likely necessitate the need for
additional sodiumdfate drying, and extended evaporation times which may
compromise data quality. Caution should also be exercised when modifying sorbent
drying times. Excessive drying may cause losses due to analyte volatility, and
excessive contact with room air mayigdixe some method analytes. Insufficient

drying may leave excessive water trapped in the disk and lead to poor recoveries.
Compressed gas cylinders of high purity nitrogen may be used with systems that use
positive pressure for sample processing.

11.6.1. EMPOREDISK CLEANUP - Insert the disk (3M SDB(C, 47mm) into the
filter manifoldapparatus. Wash the disk with 5 mL EtOAc by adding the
solvent to the disk, drawing about half through the disk, allowing it to soak
the disk for aboubne min then drawing the reaining solvent through the
disk.

11.6.2. EMPORE DISK CONDITIONING

11.6.2.1. CONDITIONING WITH METHANOL - Prewet the disk with 10
mL MeOH by adding the MeOH to the disk and allowing it to soak
for aboutone min then drawing most of the remaining MeOH
through. A layer bMeOH must be left on the surface of the disk,
which should not be allowed to go dry from this point until the end
of the sample extraction.

11.6.2.2. CONDITIONING WITH WATER - Rinse the disk with 10 mL
reagent water by adding the water to the disk and drawirs mo
through, again leaving a layer on the surface of the disk.

11.6.3. SAMPLE EXTRACTION- Add the water sample to the reservoir and
apply full vacuum to begin the extraction. Particutiee water may pass
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through the disk in as little as five min without reducing analyte recoveries.
Pasghe entire samplehrough the diskdraining as much water from the
sample container as possilinse the bottle with 1L LRW and transfer

to the disk under full vacuunmRinsing the sorbent with LRW prior to

drying helps remove sample preservatives from the sorbent so they are not
transferred to the extracDry the disk by maintaining vacuum for about 10
min.

11.6.4. DISK ELUTION - Remove the filtration top (but do ndisassemble the
reservoir and fritteddse) andnsert a suitable collection tube to contain the
eluent(40-mL collection vial). Reassemble the apparatddd 5 mL
EtOActo the sample bottle, and rinse the inside walls thoroughly. Allow
the solvent to s#e to the bottom of the bottle, then transfer it to the disk. A
disposablgipetteor syringe may be used to do this, rinsing the sides of the
glass filtmation reservoir in the procesBraw about half of the solvent
through the disk, release the vacuwamg allow the disk to soak fone
min. Draw the remaining solvent through the diskepeathis stepwith
DCM. Using a syringe or disposalpeette rinse the filtration reservoir
with 5mL 1:1 EOAc:DCM. Draw the solvent through the disk and inte th
collection vial. Proceed to Sects1B and 1.9 to dry and concentrate the
extract.

11.7. HORIZON ATLANTIC DVB DISK PROCEDURE This extraction procedure may
be carried out in a manual mode or by using a robotic onaito sample
preparation deviceThe following sectiondescribes the SPE procedure using the
automated extractioequipment outlined in Sed.13 The automated procedure
described below was used to collect data present®danl?7. The use of a manual
system is allowed; howeveall sarbent washing, conditioning, sample loading,
rinsing, drying and elution steps must be performed as closely as possible to the
automatedrocedure. The solvents used for washing, conditioning, and sample
elution must be the same as those used in the rmameaedurehowever the amount
used may be increased as necessary to achieve the required data quality. Solvent
amounts may not be decreasétbte thatin the automated procedure eaciivent
Aprewet o step is approximatiediynkh®o mLs ash d
Sorbent drying times prior to elution may be modified to achieve the required data
quality. Caution should be exercised whenreasing solvent volumes. Increased
extract volume will likely necessitate the need for additional soguifate drying,
and extended evaporation times which may compromise data quality. Caution should
also be exercised when modifying sorbent drying times. Excessive drying may cause
losses due to analyte volatility, and excessive contact with room aioxidiye some
method analytes. Insufficient drying may leave excessive water trapped in the disk
and lead to poor recoverie€ompressed gas cylinders of high purity nitrogen may
be used with systems that use positive pressure for sample processing.
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11.8.

11.9.

11.10.

Step # Description Solvent Soak Time | Air Dry Time
(mm:ss) (mm:ss)

1 Prewet EtOAC 1:00 0:30
2 Prewet DCM 1:00 0:30
3 Prewet MeOH 1:00 0.00
4 Prewet LRW 0.05 0.00
5 Sample Load

6 Wash LRW 0:10 0:30
7 Wash LRW 0:10 0:30
8 Air Dry 1:00
9 Rinse EtOAC 1:30 0:30
10 Rinse DCM 1:30 0:30
11 Rinse DCM 1:30 0:30

* Steps 6 and 7 d this procelure wereadded subsequent to the collection of the data
shownin Tables B and 14 The procedure has been tested with these additional
steps, with no negativeffect on the resulting data hese steps are optionhit
highly recommended. Rinsing the sorbent with LRW before air drying and solvent
elution removes any residual preservatives from the sorbent so that they are not
eluted into the extract.

Proceedo Sects. 1.8 and 1.9 to dry and concentrate the extract.

DRYING THE EXTRACT - Transferthe combined elent through a drying tube
containing aboul0 g of anhydrous sodium sulfate. Rinse tlodlection tubewith
5mL DCM, and then put the DCM throughetisodium sulfateCollectthe dried
extract andDCM rinsein acleancollectiontube (15 or 40-mL tube depending on
the extract volume

Note: Speedisk disk extracts may contain higher amounts of water due to the
acetone in the elution steps. If extsaappear wet after completing Secd.8lor

11.9, additional sodium sulfate may be uséfiadditional sodium sulfate is used the
5 mL DCM rinse may need to be increased by a proportional amount.

EXTRACT CONCENTRATION- Concentrate the extract to ab®u? mL under a
gentle stream of nitrogegasin a warm water bath (at ~ 4Q). Do not blow down
samples to less than 0.5 mL, because theeralatile compounds will exhibit
diminished recovery. Transfer the extract tomllvolumetric flask and add the
internal standamsl(Sect. 7.2.1) Rinse the collection tube that held the dried extract
with small amounts of EtOAc and add to the volunaefieisk to bring the volume up
to the EmL mark. Transfer to an autosampler vigbtore extracts ab °Cor less

until analysis.

SAMPLE VOLUME OR WEIGHT DETERMINATION- Use a graduated cylinder

to measure the volume of water required to fill the odafggample bottle to the mark
made prior to extraction (Sedtl.2.1). Determine volume to the nearest 10 mL for
use in the final calculations of analyte concentration (Sect. 12.2). If using weight to
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determine volume, reweighe empty sample bottleSubtract the empty bottle
weight fom the weight of the origin@lombinedbottle'sample weightneasured in
Sect 11.2.1. To calculate the sample volume from its weight , assume a sample
density of 1g/mL.Use tle calculated sample volume for analyte coneion
calculations irSect12.2.

11.11. ANALYSIS OF SAMPLE EXTRACTS

11.11.1. Establishoperating conditions as describedSiect.10.23. Confirm that
compound separation and resolution are similar to those summarized in
Tablel and Figurs 1a-1d.

11.11.2.Establisha valid nitial calibration following the procedures outlined in
Sect 10.2 or confirm that the calibration is still valid by running a CCC as
described irBect.10.3. If establishing an initial calibration for the first
time, complete the IDC as describediect 9.2.

11.11.3.Analyzealiquots of Field and QC Samples at appropriate frequencies
(Sect.9) with the GC/MS conditions used to acquire the initial calibration
and the CCC. At the condion of data acquisition, use the same software
that was used in thealibration procedure to tentatively identify peaks in
predetermined retention time windows of interest. Use the data system
software to examine the ion abundances of components of the chromato
gram.

12.DATA ANALYSIS AND CALCULATIONS

12.1. COMPOUND IDENTIFICATION - Identify sample components by comparison of
their retention times and mass spectra to the reference retention times and spectra in
the useicreated data base as follows:

12.1.1. Establish an appropriate retention time window for each analyte, internal
stardard and surrogatanalyteto identify them in QC and Field Sample
chromabgrams. Ideally, the retention time window should be based on
measurements of actual retention time variation for each compound in
standard solutions collected on each GC/MS ovecotluese of time. The
suggested variation is plus or minus three times the standard deviation of
the retention time for each compound for a series of injections. The
injections from the initial calibration and from the IDC (Sect. 9.2) may be
used to caldate a suggested window size. However, the experience of the
analyst should weigh heavily on the determination of an appropriate
retention window size.

12.1.2. Each compound should be identified from its reference spectrum obtained

during the acquisition of theitial calibration curve. e mass spectrum
used foridentification of each compounday have been acquired metfull
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12.2.

12.1.3.

12.1.4.

12.1.5.

12.1.6.

scanor SIM mode. In general, all ions that are present abo& 36lative
abundance in the mass spectrum ofrferencestandardbtained during
calibrationshould be present in the mass spectrum of the sample component
and should agree within an absoluté&®0For example, if an ion has a

relative abundance of 30in the standard spectrum, its abundance in the
sample spectrum shoulek in the range of 160%.

Identification is hampered when sample components are not resolved
chromatograplaially and produce mass spectra containing ions contributed
by more than one analyte. When GC peaks obviously represent more than
onesample component (i.e., broadened peak with shoulder(s) or valley
betweertwo or more maxima), appropriate analyte speand background
spectra can be selected by examining plots of characteristic ions.
Comparing a background subtracted spectrum to the refespaceum is
suggestedIf two or moreanalytes coelutbut onlyone GC peak is
apparentthe identification criteria can be met but each analyte spectrum
will contain extraneous ions contributed by the coetutompound.
Structuralisomers that producgery similar mass spectra can be explicitly
identified only if they have sufficiently different GC retention times.
Acceptable resolution is achieved if the height of the valley between two
isomer peaks is < 25% of the average heighbetivo isomer paeks.
Otherwise, combine the peak areas of the isomerg@enctify anddentify

as an isomeripair.

Tribufosis the oxidation product of merphos. When analyzed by GC/MS
under the conditions used during method development, the retention time
and mass gztrum produced bmerphoss identical to tht of tribufos.
Therefore, when tribufos is identified as a sample component in this
method, it is possible that the original contaminant may have been merphos.

For specific instructions on identification agdantitation of the muki
component analytes chlordaaedtoxapheneandfor instructions on
screeing for Aroclors see Sect. 12.3.

QUANTITATION AND CALCULATIONS

12.2.1.

Calculate analyte and surrogate concentrations using the multipoint
calibration established iBect.10.2. In validating this method,

concentrations were calculated by measuring the characteristic ions listed in
Tablel. Other ions may be selected at tliecretion of the analystDo not

use daily continuing calibration check data to quantitate analytes in
samples. Adjust the final analyte concentrations to reflect the actual sample
volume determined iBect.11.10. Field Sample extracts that require

dilution should be treated as describe®@tct.122.2
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12.3.

12.2.2. If the calculated amount of any analyte exceeds the calibration range of the

curve the extract nastbe diluted with EtOAc, with the appropriate amount
of additionalinternal standard added to matble briginalconcentration
Analyze the diluted extractAcceptable surrogate performance (Sect. 9.3.6)
should be determined from the undiluted sample extract. Incorporate the
dilution factor into final concentration calculations. The resulting sample
should be documented as a dilution, and MRLs should be adjusted
accordingly. Ifmatrix-matchedcalibration standards are being used, the
dilution may be made with EtOAc but care should be taken to dilute just
enough tgoositionthe analyte within the calibtion range. Excessive

dilution and resulting low concentration may affect the accuracy of the final
measurement.

12.2.3. Calculations must utilize all available digits of precision, but final reported

concentrations should be rounded to an appropriate numbgnaicant
figures (one digit of uncertainty), typically two, and not more than three
significant figures.

Note: Some data ilsect.17 of this method are reported with more thaa
significant figures. This is done to better illustrate the method performance
data.

MULTI-COMPONENT ANALYTES

12.3.1. TechnicalChlordane Technical chlordang a multicomponent analyte

regulated under the SafeibBking Water Act{SDWA) at the time of
publication of this method It contains at least 140 chlorinated components.
At the concentrations likely to be encountered in drinking water samples,
only two orthree major components wilpically be identified: cisand
transchlordane and transonachlor If one or more of these components is
identifiedin a Field Sampleand a quantitative value for technical
chlordane is required, the analyst may choose from the following options:

Option 1: Obtain a staard of technical chlordane and use iptepae
calibration curves for eaahajor component observed in theeld Sample
Assign the concentration of technical chlordane in the calibration standard
to each peak selected for quantitati@qpuantitate each of the major
component®bserved in th&ield Samplefrom the technical chlordane
calibrationand report a technical chlordane amount by averaging the values
found for the components.

Option 2: If transchlordane is presemts themajor chlordanecomponent,
multiply the concentration of trar@hlordane(determined from calibration
with a transchlordane standaydby seven to obtain a value for technical
chlordane (A multiplier of seven was determined from the average weight
percent of tranghlordane in multiple standards of technical chlordatie.)
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trars-chlordane is not the major chlordane component observed, Option 1
must be used.

12.3.2. Aroclor screeimg - Aroclorsare complex mixtures of polychlorinated
biphenyls(PCBs). If any of thd4 PCBcongeners in the analyte list are
identified in a FieldSample presume that one or more Aroclors are present.
Aquantitative v adnbeobtairetyandlyziogtaa | PCBs o
duplicate sample bylethod 50%.

12.3.3. Toxaphene Identify the toxaphene peaks selected during calibration using
the procedures in Sects?2.1.1 and 12.1.2Use the calibration curves
created in Sect. 10.2.5.1 to quantitate each toxaphene peakfolirgeaks
are present, use the mean concentration of the four as the reported
concentration of technical toxaphengll four peaks must be present in
calibrationstandards and all fortified sample®€., LFBsand LFSMs If
one or more, but natll of the selected component peaks presenin a
Field Samplejt may be an indication that weathering has taken place.
this case, alculate the amount of technidakaphendo be reported ate
meanof ONLY the target peaks present (do not includge wserdefined
value, orusezero in themeancalculation to represemissing peaks).
Annotate the reported technical toxaphene concentration with the range of
concentrationebserved for the individual target peaks.

13.METHOD PERFORMANCE

13.1. METHOD DEVELOPMENTAND PERFORMANCE DATA COLLECTION- This
method was developed by USE®’A Nat i onal Exposure Resear
(NERL) chemists and staff from Shaw Environmental and Infrastructure, Inc.

(SHAW) and Industrial and Environmental Services, LLES) under contact to
USEPAA s Of fice of Ground Wat erThamethodDr i nki n
was developed using tHeur types ofSPE media described in Sects.-6.21. Most

data collected during the development phase of the methoetwplicated in both
theNERL laband the SHAW/IES laby different analysts using different
instrumentation This verified that the method procedures were transferable between
labs The majority of the data presentedSact.17 were generated with thefer

types ofSPE media Subsequent to the method development, Horizon Technologies,
Inc. and United Chemical Technologies (UCT) egeherated data using the method
procedures with additional types of SPEdia(Sects. 6.16.13). These additional
SPEproductswvere addedio the methodto further extend the SPE options available

for use with this methodData demonstrating the performance of these additional
sorbents are in Tabld4-14.

13.1.1. GC/MS INSTRUMENTATIONTI The instruments described in this section

were used to collect method performance data as-oete®nced in the
footnotes of the tables in Sect. 17.
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13.1.1.1. Thermo DSQ quadrupole mass spectrometer equipped with a
Thermo Trace Ultra GC and a Restek FBsil-MS 30m x 0.25
mm X 0.25 pm column. A-Bnm i.d. single gooseneck injection
port liner with Siltek deactivation was used (Restek #202U§).
Calibration standards and sample extracts were injected in the hot,
splitless mode using a pressure pulSee Set. 10.2.3.1 for GC
oven temperature program.

13.1.1.2. Agilent 5975 MSD equipped with Z890AGC and a Restek
RXI-5si-MS 30m x 0.25 mm x 0.25 pm column. Arm i.d.
single gooseneck injection port liner with intermediate polarity
deactivation was used (Rest#R0798). Calibration standards and
sample extracts were injected in the hot, splitless mode using a
pressure pulseSee Sect. 10.2.3.1 for GC oven temperature
program.

13.1.1.3. Agilent 5973 MSD equipped with a 6890 GC and a Restek RXI
5sil-MS 30m x 0.25 mm x @5 pm column A drilled Uniliner
(Restek 21055) was used in the injector, installed with the hole on
top. One microliter pulse min) splitless injections were made
with the injector at 278C. The GC oven temperature program
was as follows: initiboven temperature 50 °C, hold for 1.5 min,
ramp a 10 °C/min to 130 °C, ramp at 2 °C/min to 142 °C, ramp at
20 °C/min to 270 °Cramp at 7 °C/min to 320 °C, hold for 1 min

13.1.1.4. Agilent 5975C MSD with a 6890N GE@quipped with a Restek
RXI-5siF-MS 30m x 0.25 mm x 0.25 pm column. 4Ammii.d.
splitless gooseneck injection port liner (UGIBLGN4MM) was
used, with the injection port at 250 °@ne microliter injections
were made with a 1 min split delayhe GC overiemperature
program was as follows: initial oven temperature ofG5hold for
1 min, ramp at 10 °@nin to 200 °C, ramp at 7 °C/min to a final
temperature of 320 °Gold for 0.36 min.

13.2. PRECISION AND ACCURACY DATA

13.2.1. FULL SCAN GC/MS- Precision and accuradata were collecteflom
LFBs at three concentration levels usieach of thesix sorbentslescribed
in Sects. 6.9.13. Precision and accuracy data were also collected at a
single fortified concentrationsingtwo challengingvater matrices Water
marices were selected to be representative of ground wittehigh
mineral contenaind surface water with a moderate level of TOC. Precision
and accuracy data in both fortified reagent water and fortified matrices are
presented in TablesB}. These dat were generated usimgatrix-matched
calibration standardsPerformance is similar for most analytes on most
sorbentsespecially considering that the data were obtained by different
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13.3.

13.2.2.

13.2.3.

analyss using different instrumentation. A notable excepi®dimehipin.
Thedata generatefdr dimethipinusing thel.T.BakerH,O PhobicDVB
Speedislor the Oasis HLB cartridgerovided the best performancerlhe
other sorbent options do not retain dimethipin sufficiently to meet the
method acceptance criteria for recovelydimethipin dataareto be
reported, either the Oasis HLB cartridgettoe J. T. Baker HO Phobic DVB
Speedisk must be used.

SIM GC/MS- The SIM GC/MS analysis option may be used with extracts
from any of the optiosidescribed in Sects. 6®13. To demonstrate the
enhanced sensitivity and overall method performance using SIM, two
sorbents were selectetlVaters Oasis HLB cartridges add’. BakeH,O-
Phobic DVB Speedisks wespecificallyselected so that acceptable
performance data could be obtained for dimethipin, a compound of
particular interest to EPA at the time of method developmergcision and
accuracy data were collectbyg two laboratories usingFBs fortified at

three concentration levelsAdditional precision and accuracy data were
collected by the same laboratories using LFSMs created by fortifyng
challenging tap water matricesth selected analytes at either one or two
concentrations.Tap water matrices were selected to be representative of
ground water with high mineral content and surface water with a moderate
level of TOC. Precision and accuracy data in both fortifiexest water

and fortified matrices are presented in Talilé£0. These data were
generated using matrixatched calibration standards.

Toxaphene dataPrecision and accuracy data for toxaphene in the SIM
mode was generated usifige sorbent options ineagent watefTable21)
andusingfour sorbentsn challenging drinking water matricéfable 2).
Toxaphene data were not generated in the full scan mode due to poor
sensitivityrelativeto regulatory requirements (Sect7)1.

LCMRLs and DLs

13.3.1.

13.3.2.

FULL SCAN GC/MS- The valuesn Table B were generated kthe

NERL and SHAW/IESaboratories Sorbents were selected based on their
convenience of use by each of the laboratorigse use of these specific
brands of SPE media for generating LCMRLs and DLs doesnply any
specific preference or endorsement of the products. Because the data were
generated in two laboratories by different personnel using different sorbent
optionsand instrumentatignminor variatiors between the data setsould

be expected

SIM GC/MS- The valuedor DLsin Table23 were generatedy the NERL
usingOasis HLBcartridges Table 23 also includes two sets of LCMRL
data; one generated by NERL using Oasis HLB cartridges and one
generated by SHAW/IES using J.T. Bakex0HPhobic DVBSpeedisks.
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13.4.

13.5.

13.6.

These sorbentsereselectebecause they providextceptable performance
data for dimethipin, a compound of particular interest to EPA at the time of
method development.

SAMPLE STORAGE STABILITY STUDIES Drinking water samples from a
chlorinated surface source were used as a representative matrixafioalgie

holding time studyn aqueous solutionReplicate samples in amber bottles were
preserved as described in Sect. 8, fortified with method analytes, then stored for 48
hours at 10 °Cfollowed by storage at 6 °C until analysRandomly selected

samples were analyzed in replicate (n=4) on day (aasdveral time pointgp to

and beyond the 14 day holding time. Data from days 0, 7 anceJgtesented in

Figs. 3a-3c. These data we used to establish the 14 day aqueous holdingftime
most method analytes (Sect. 8.4)

Notes:

e Surrogate analytes were not stored in this study, but added at the time of
extraction. The data in Figs.-8dor SURsare same day data, obtained @C
purposes.

e Holding time studies conducted during method development indisaedicant
analyte losse@more than 20% in 14 days, with increasing loss at subsequent
time points)for the twvo compounds listed belowsing the sample collection,
preservatn and holding time procedures in this methodch@rvosexhibited a
loss of 25% at 7 days, 39% at 14 days and 56% at 28 days. Cyanazine exhibited
a loss of 16% at 7 days, 22% at 14 days, and 44% dayZ8(All losses are
relative to the day 0 measunent.) Degradation of these compoundsagqueous
sampleshas been previously report&tf®

e Toxaphene holding time data were collected in separate LFSMs. After 14 days
of storage under the conditions described above, the toxaphene resasery
105%with an RSD 0f7.1% Agueous holding time data fosxaphene are not
shown in Fig.3.

EXTRACT STORAGE STABILITY STUDIES Replicate sample extracts (n=4)
thatwere stored at5 °C and protected from light, were analyzed on day 0, and at

five additional timepoints up to and beyond 28 days. Data from these analyses
validate the 28 day extract holding tiraed are presented in Bigla4c. Extract

holding time data for toxaphene were collected in separate sample extracts. After 28
days of storage under the conditions described above, the recovery of toxaphene was
104% with an RSD of 3.6 Extract holding time data for toxaphene are nowahin

Fig. 4.

POTENTIAL PROBLEMS/ PROBLEMCOMPOUNDS
13.6.1. MATRIX INDUCED CHROMATOGRAPHICRESPONSE
ENHANCEMENT - Some method analytésve the potential texhibit a

high bias This has beemttributed to this phenomenoixamples of this
are shown in Tabl20a foroxyfluorfen and tebuconazole, which have
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recovery data for a fortifiethp water(from a surface water sourdiigat is

> 130% of the fortified amountData in Table 20b show that this

phenomenon is related to analyte concentration, since thdiaigls not
observed at the highéortified concentration. Compounds with the

potential for matrix induced chromatographic response enhanceneent

noted inTablel. Although theuse ofmatrix-matched standards will

improve quantitative accuradgr these analytesa bias may still be

observed I n addition to the use of matr
GC system by injecting one or more sample extracts at the beginning of
each analytical sequence was foundetducematrix enhancement effects.

The data presented in Tables 19, 20a and 20b were obtained using this type
of priming sequenceLiterature citations suggest that temperature
programmed or cold injections may also reduce matrix enhancgfriént
although trials of these types of injections during method development
showed little or no improvement he biased data was instrument

dependent, and not related to the sorbent uSedilar tap water extracts
generated using different sorbent optiastet in this method, showed

similarly high biased data on the same instrument.

Depending upon the intended use of the data, the analyst should consider
performing the MRL verificatiorfSect. 9.2.4.4in fortified matrices similar
to the samples beirmpalyzed

13.6.2. HIGH BACKGROUND - Phthalates and adipates commonly appear in
LRBs, either from their presence in laboratory reagent wat@m, or
chemicals and solvents used in the sample preparation process. BHT was
also noted to have intermittently high baakgnd values during method
development. Compounds observed to have high background values are
noted in Tablel.

13.6.3. HCCPD- This compounds sometimes recovered at lower rates than other
method analytesilt is known to be highly reactive, and degradsatively
quickly via photolysis and hydrolysf§. The performance of thcompound
during method development was influential in establisiawger
acceptance criteria fats recovery in LFBs.

13.6.4. HCB - This compound is sometimes recovered at lowtsrthan other
method analytesAlthoughthere arditerature referencet®
photodegradtion of HCB* there was no direct evidence during method
development that this was the cause of low recovéhe performance of
this compound during method devetoent was influential in establishing
lower acceptance criteria for its recovery in LFBs.

13.6.5. PENTACHLOROPHENOL- Pentachlorophenol is prone to peak tailing

and changes in response due to changes in the GC column and injector. In
this method thésotopicallylabeled*C-pentachlorophendias been used as
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an internal standard fgrentachlorophendb minimize inaccuracies in
guantitation. Assuming that there is not complete chromatographic
separation between pentachlorophenol andstitepicallylabeled 1Sthe
QI used fo **C-pentachlorophenahust bem/z276 (Table1). Although
this ion has low abundance, it is the only ion foéaterferences from the
chlorine isotope ions gientachlorophenol

Some GC/MS instrumentation may have too many activefsites
acceptable analysis of pentachlgrieenol by this method. Alternate
methods thaémploy derivatization proceduresrteethylate
pentachlorophendb its methyl ether prior to analysase available for
drinking water compliance monitoririg®?

13.6.6. EXCESSIVE WATERCONTENTIN EXTRACTST This is most often
seen using the Speedisk, and is exacerbated by the use of some automated
extraction devices. Excessive water will typically result in low recoveries
of triazines. Not dl automated extraction systs may be suitable for use
with the Speedisk option.

13.6.7. OVERDRYING SPE MEDIA PRIOR TO BUTION i If SPE media is
overdried between sample loading and solvent elution by drawing
excessive amounts of room air through the media, analytes that can undergo
oxidaton may be observed to have low recoveries. Benzo(a) pyrene is an
example of an analyte that may be affected.

13.7. MULTIPLE LABORATORY DEMONSTRATION- In addition to the two
laboratories in which this method was develgpbd performance of this method
the SIM modédor a subset of analytéthose listed in Table 18yas demonstrately
three independent laboratorigeo commercial laborategsand a drinking water
utility laboratory. These laboratories producadceptableesults and provided the
authos with valuable comments and method performance ddta authors wish to
acknowledge the assistance of #malysts and managers at the laboratories listed
below for their participation in the mulkhboratory study.

13.7.1. Dr. Yongtao Li and Mr. William Davief Underwriters Laboratories, South
Bend, IN.

13.7.2. Mr. Kevin Durk and Ms. Anmarie Walsh ofSuffolk County Water
Authority, HauppaugelNY.

13.7.3. Dr. Andrew Eaton, Mr. Charles Gradyir. Ali Haghaniand Mr.Patrick
Chapmarof MWH LaboratoriesMonrovia, CA.

14.POLLUTION PREVENTION
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14.1. This method utilizeSPEto extract analytes from water. It requires the use of very
small volumes of organic solvent and very small quantities of pure analytes, thereby
minimizing the potential hazards to both the analyst and the environment as
compared to the use of large valas of organic solvents in conventional liquid
liquid extractions.

14.2. For information about pollution prevention that may be applicable to laboratory
operations, corGuuldte filoe svs nii sni BeintgeWast e
availableon-line from the Anerican Chemical Society http://portal.acs.org/portal/
fileFetch/C/WPCP_012290/pdf/WPCP_012290.acfessed November 8, 2011.

15.WASTE MANAGEMENT

15.1. The analytical procedures described in this method generate relatively small amounts
of waste since only sri@mounts of reagents and solvents are used. The matrices
of concern are finished drinking water or source water. However, the Agency
requires that laboratory waste management practices be conducted consistent with all
applicable rules and regulatiorad that laboratories protect the air, water, and land
by minimizing and controlling all releases from fume hoods and bench operations.
Also, compliance is required with any sewage discharge permits and regulations,
particularly the hazardous waste idéiotition rules and land disposal restrictions.
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17. TABLES, FIGURES AND VALIDATION DATA

Table 1. Retention Times (RT's), Suggested Quantitation lons (§¥), Suggested
Confirmation lons, and Suggested Internal Standard Reference

Peak RT (min) |Internal Standards, Analytes and| IS Ref.|QI (m/2)|Confirmation | Comments
Identification Surrogates # lon(s) (m/2)
#, Figure 1
15 13.21 |acenaphthend, (IS 1) 162 164 a
41 16.35 |**C-pentachlorophenol (IS 4) 276 -- b,c,d
a7 16.73 |phenanthrené, (IS 2) 188 160* a
116 24.29 |chrysened;; (IS 3) 240 236* a
1 7.24 DIMP 1 97 123 b
2 8.20 |isophorone 1 82 138* a
3 9.13 |1,3dimethyt2-nitrobenzene (SUR 1 77 134 a
4 9.97 |dichlorvos 1 109 185* a,d,e
5 11.21 |HCCPD 1 237 235, 239 a
6 11.53 |EPTC 1 128 86 a
7 12.44 |mevinphos 1 127 109*, 192* a,def
8 12.48 |butylate 1 57 146, 156 a
9 12.71 |vernolate 1 128 86 a
10 12.74 |dimethylphthalate 1 163 77* a
11 12.77 |etridiazole 1 211 183 a
12 12.84 (2,6-dinitrotoluene 1 165 63, 89 a
13 12.87 |acenaphthylene 1 152 -- a
14 12.88 |pebulate 1 128 57,72 a
16 13.43 |2-chlorobiphenyl 1 188 152 a
17 13.45 |BHT 1 205 220 b,g
18 13.47 |chloroneb 1 193 191 a
19 13.69 |tebuthiuron 1 156 171 a
20 13.79 (2,4dinitrotoluene 1 165 63, 89 a
21 1392 [molinate 1 126 55 a
22 14.31 |DEET 1 119 91,190 b
23 14.44 |diethylphthalate 1 149 177* a,g
24 14.46 |4-chlorobiphenyl 1 188 152 a
25 14.53 |fluorene 1 165 166 a
26 14.68 |propachlor 1 120 77,176 a
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Table 1. Retention Times (RT's), Suggested Quantitation lons (¥), Suggested
Confirmation lons, and Suggested Internal Standard Reference

Peak RT (min) |Internal Standards, Analytes and| IS Ref.|QIl (m/2)|Confirmation | Comments
Identification Surrogates # lon(s) (m/2
#, Figure 1

27 15.00 |ethoprop 1 97 | 126, 139, 154 ad
28 15.03 [cycloate 1 83 55, 154 a
29 15.27 |chlorpropham 1 213 127 a
30 15.34 (trifluralin 1 264 306 a,d
31 15.66 |phorate 1 75 121 b,d
32 15.75 |UHCH 1 181 | 109, 183, 214 a
33 15.81 |2,4*dichlorobiphenyl 1 222 152, 224 a
34 15.83 |hexachlorobenzene 1 284 142, 249 a
35 16.08 |atraton 2 196 169, 211 a
36 16.20 |simazine 2 201 173, 186 a
37 16.21 |prometon 2 225 168, 210 a
38 16.28 |dimethipin 2 54 53

39 16.29 |atrazine 2 200 215 a
40 16.30 |b-HCH 2 181 | 109, 183, 214 a
42 16.35 |pentachlorophenol 4 266 264, 268 a,cd
43 16.36 |propazine 2 214 58, 229 a
44 16.46 |o-HCH (lindane) 2 183 |109, 181, 214 a,e
45 16.66 |pronamide 2 173 145 a
46 16.69 |2,2',5trichlorobiphenyl 2 256 186 a
48 16.79 |phenanthrene 2 178 152* a
49 16.81 (chlorothalonil 2 266 264, 268 a.e
50 16.91 [disulfoton 2 88 61*, 97* a
51 16.91 [|anthracene 2 178 - a
52 17.01 |terbacil 2 117 161 ad
53 17.06 |G-HCH 2 181 | 109, 183, 214 a
54 17.53 |phosphamidon 2 127 72,264 b,d
55 17.68 |acetochlor 2 146 | 59, 162, 223 a
56 17.71 [metribuzin 2 198 - a
57 17.73 |2,4,4trichlorobiphenyl 2 186 256 a.e
58 17.79 |vinclozolin 2 212 124, 285 b,e
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Table 1. Retention Times (RT's), Suggested Quantitation lons (¥), Suggested

Confirmation lons, and Suggested Internal Standard Reference

Peak RT (min) |Internal Standards, Analytes and| IS Ref.|QIl (m/2)|Confirmation | Comments
Identification Surrogates # lon(s) (m/2
#, Figure 1

59 17.84 |methyl parathion 2 109 125, 263 b,d
60 17.87 |alachlor 2 188 160 a
61 17.96 |simetryn 2 213 155, 170 a
62 18.04 |ametryn 2 227 212 a
63 18.05 |heptachlor 2 100 272,274 a
64 18.10 |prometryn 2 241 184,226 a
65 18.39 |terbutryn 2 226 | 170, 185, 241 a
66 18.47 |2,2',5,5tetrachlorobiphenyl 2 220 290, 292 a
67 18.53 |dibutyl phthalate 2 149 -- a
68 18.56 |bromacil 2 205, 207] 207, 205 a
69 18.72 |[metolachlor 2 162 238 a
70 18.76 |chlorpyrifos 2 97 197, 199 a,e
71 18.84 |aldrin 2 66 79, 263 a
72 18.87 |cyanazine 2 225 | 68,172,198 a
73 18.87 |dacthal(DCPA) 2 301 332 a
74 18.91 |2,2',3,5tetrachlorobiphenyl 2 220 255, 292 a
75 18.92 |ethyl parathion 2 109 97, 291 b,d
76 19.01 (triadimefon 2 208 57 a,de
77 19.27 |diphenamid 2 72 167, 239* a
78 19.30 |MGK 264@) 2 164 66, 111 a,h
79 19.59 |MGK 264(h) 2 164 66, 111 a,h
80 19.72 |heptachlorepoxide 2 353 81, 355 a,e
81 19.74 |chlorfenvinphos 2 267 269, 323 b,d
82 19.85 |2,3',4',5tetrachlorobiphenyl 2 220 110,292 a
83 20.27 |transchlordane 2 375 237, 272 a
84 20.38 [tetrachlorvinphos 2 109 329, 331 a,d
85 20.46 |butachlor 2 176 57, 160 a,d
86 20.54 |pyrene 2 202 -- a
87 20.58 |cis-chlordane 2 375 373, 377 a
88 20.59 |endosulfan | 2 241 195, 207 a
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Table 1. Retention Times (RT's), Suggested Quantitation lons (¥), Suggested
Confirmation lons, and Suggested Internal Standard Reference

Peak RT (min) |Internal Standards, Analytes and| IS Ref.|QIl (m/2)|Confirmation | Comments
Identification Surrogates # lon(s) (m/2
#, Figure 1
89 20.65 [transnonachlor 2 409 407, 411 a
90 20.76 |napropamide 2 72 100, 128 a,d
91 21.00 (profenofos 2 339 | 97,139, 208 b,d
92 21.12 |4,4*DDE 2 246 176, 318 a
93 21.17 [tribufos(+merpho} 2 57 169 b,d,i
94 21.23 |dieldrin 2 79 81 a,e
95 21.25 |oxyfluorfen 2 252 63, 361 b,d
96 21.26 |(2,3,3',4',6pentachlorobiphenyl 2 326 184, 254 a
97 21.69 [nitrofen 2 283 139, 202 b,d
98 21.72 |endrin 2 263 81, 281 a
99 21.81 (2,2',3,4',5',éhexachlorobiphenyl 2 360 218, 290 a
100 21.90 |chlorobenzilate 2 251 111, 139 a
101 21.91 (2,3',4,4',5pentachlorobiphenyl 2 326 184, 254 a
102 21.99 |endosulfan Il 2 195 207, 241 a
103 22.11 |(4,4-DDD 2 235 165 a,d
104 22.11 |ethion 2 231 97, 153 b,d,e
105 22.40 (2,2',4,4',5,5hexachlorobiphenyl 2 360 218, 290 a
106 22.82 |norflurazon 2 145 102, 303 ad
107 22.91 |butylbenzylphthalate 2 149 91, 206 a,g
108 22.91 |endosulfan sulfate 2 272 237, 387 a.e
109 23.03 |4,4'DDT 2 235 165 a.e
110 23.06 (2,2',3,4,4',5hexachlorobiphenyl 2 360 218, 290 a
111 23.17 |hexazinone 2 171 83* ad
112 23.38 |di(2-ethylhexyl)adipate 3 129 57,70 a,g
113 23.39 |tebuconazole 3 125 83, 250 b,d,e
114 23.48 |triphenyl phosphate (SUR) 3 77 169, 326 a,e
115 24.26 |benz¢alanthracene 3 228 226* a
117 24.37 |chrysene 3 228 226* a
118 24.40 [methoxychlor 3 227 - a,d
119 24.67 |(2,2',3,4,4'55heptachlorobipheny] 3 394 252, 324 a
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Table 1. Retention Times (RT's), Suggested Quantitation lons (¥), Suggested
Confirmation lons, and Suggested Internal Standard Reference

Peak RT (min) |Internal Standards, Analytes and| IS Ref.|QIl (m/2)|Confirmation | Comments
Identification Surrogates # lon(s) (m/2
#, Figure 1

120 24.93 [di(2-ethylhexyl)phthalate 3 149 167 ag
121 25.79 [fenarimol 3 107 139, 219 a
122 26.64 |cis-permethrin 3 183 163* a,d,e
123 26.82 [transpermethrin 3 183 163* a,d,e
124 27.49 |benzgb]fluoranthene 3 252 126* a
125 27.54 |benzdK]fluoranthene 3 252 126* a
126 28.22 |benzda]pyrened;, (SUR) 3 264 132* a
127 28.28 [benzda]pyrene 3 252 126* a
128 28.50 ([fluridone 3 328 329 a,cd
129 30.72 |indenof,2,3c,dpyrene 3 276 138* a
130 30.80 |dibenzda,hlanthracene 3 278 139* a
131 31.20 |benzdg,h,iperylene 3 276 138* a

*

Confirmation ions may be at or below 30% relative abunddepending on instrument tune

-- Compounds without values do not have qualifier ions of significelative abundance

Comment Key

a

o

PDS solvent, acetone

b. PDS solvent, methanol
c.
d

May exhibit peak tailing

. Potentialto exhibit matrixinducedchromatographicesponse enhancemenwds observeduring method

development This assessment was done based on agrealcomparison ofstandard prepared in solvent
compared to a matrimmatched standarthoth at aconcentration 0f0.2 ng/uL. If the matrixmatched standard
area was O 130% of the solvent prepar edalfosmagindard,
inducedchromatographicesponse enhancement

Literature referencekl and 12ndicate that this compound may exhibit matrix induced response enhancement
Mevinphos exists as two isomers, cis and trans that will partially or comptetgliyte in this method. Partial
coelution results in distorted peak shape.

Commonly occurs in LRBs

MGK 264 consists of two isomers, endo and exo. In this methsidndard of mixed isomers was used. The
resulting chromatographmeakshavebeendesignged by the authors ga) and (bthroughout this document,
where (a) is the first eluting isomer and (b) is the second eluting isdrheramounts of each isomer listed in
subsequent tables are based on the relative peak areas of the two isseessf this methodvhoneed to
specifically identify each isomemust obtain and analyze standards of each isomer.

Tribufos + merphos. Some fortified samples were fortified with tribufos and merphos together because of the
configuration of standards usedulS8equent analysis of individual standards of merphos and tribufos showed
an identicaketention time, mass spectrum aedmnse for eacltompoundwvhen analyzed at the same
concentration. The mass spectrum observed matched the NIST MS library farstribuf
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Table 2. lon Abundance Criteria for Decafluorotriphenyl Phosphine (DFTPP}

Mass (/2 Relative Abundance Criteria Purpose of Checkpoinf
68 < 2% ofm/z69 Low-mass resolution
69 present Low-mass resolution
70 < 2% ofm/z69 Low-mass resolution
197 < 2% ofm/z198 Mid-mass resolution
198 presenf Mid-mass resolution and sensitivity
199 5-9% ofm/z198 Mid-mass resolution and isotope ratic
365 >1% of base peak Baseline threshold
441 < 150% ofm/z443 High-mass resolution
442 present High-mass resolution and sensitivity
443 15-24% ofm/z442 High-mass resolution and isotope rati

a. These ion abundance criteria have been developed specifically for target compound analysis

as described in this method. Adherence to these criteria nhgyyatuce spectra suitable for

identifying unknowns by searching commercial mass spectral libraries. If the analyst intends
to use data generated with this method to identify unknowns, adherence to stricter DFTPP

criteria as published in previous methtds recommended.

b. All ions are used primarily to check the mass accuracy of the mass spectrometer and data
system, and this is the most important part of the performance test. The three resolution

checks, which include natural abundance isotope ratiostitate the next most important

part of the performance test, followed by the correct setting of the baseline threshold, as

indicated by the presencemfz365.

c. Eitherm/z198 or 442 is typically the base peak.
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Table 3. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Oasis HLB SPE Cartridges Full

Scan GC/MS Analyse%

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 87.1 2.8 95.8 2.2 88.7 1.7
acetochlor 102 4.6 108 6.8 95.2 2.0
alachlor 106 3.6 107 5.6 102 3.0
aldrin 96.2 2.0 87.1 6.2 86.4 2.0
ametryn 105 4.6 102 7.1 95.0 3.0
anthracene 90.1 4.6 98.5 2.7 98.4 0.66
atraton 108 11 109 6.6 99.9 1.3
atrazine 103 13 106 7.2 102 11
benzdalanthracene 90.9 7.0 104 2.8 89.2 0.75
benzdalpyrene 95.4 5.5 96.4 5.7 89.0 5.1
benzdb]fluoranthene 98.2 3.1 96.8 3.8 90.8 2.4
benzdg,h,ijperylene 97.0 13 94.9 5.6 90.3 5.9
benzdK]fluoranthene 103 5.6 102 4.5 92.8 3.3
BHT ND® ND® 92.8 1.3
bromacil 119 2.1 103 12 99.5 14
butachlor 106 4.8 106 35 94.5 25
butylate 91.2 4.2 104 6.0 88.6 1.9
butylbenzylphthalate 105 5.9 123 7.4 92.9 2.2
chlordane cis 99.1 2.9 105 3.7 99.8 0.86
chlordane trans 91.7 14 99.3 3.6 105 3.8
chlorfenvinphos 101 6.8 105 3.9 108 2.6
chlorobenzilate 109 11 109 4.5 96.8 2.0
chloroneb 91.8 55 97.5 5.0 94.9 2.4
chlorothalonil 102 2.7 101 2.9 106 2.6
chlorpropham 119 11 105 5.6 92.7 2.0
chlorpyrifos 112 13 99.8 6.3 94.4 2.3
chrysene 95.6 8.3 107 2.3 89.8 0.39
cyanazine 107 9.4 111 6.3 95.5 1.0
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Table 3. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Oasis HLB SPE Cartridges Full

Scan GC/MS Analyse%

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
cycloate 90.4 2.7 99.6 5.0 90.7 1.8
dacthal(DCPA) 91.5 7.3 103 4.4 101 1.5
DDD, 4,4Nj 101 6.0 103 5.7 92.5 0.70
DDE, 4,4Nj 98.1 1.2 100 5.9 95.0 24
DDT, 4,4Nj 106 5.0 104 6.1 95.7 0.80
DEET 102 4.1 101 2.9 94.2 0.81
di(2-ethylhexyl)adipate 106 5.2 104 3.2 94.9 3.9
di(2-ethylhexyl)phthalate 144 27 112 4.6 91.3 1.8
dibenzda,hjanthracene 97.3 17 83.9 11 98.6 5.8
dibutyl phthalate 81.0 11 119 6.8 104 2.8
dichlorvos 101 9.2 98.3 5.9 91.2 25
dieldrin 97 2.0 100 5.0 91.6 21
diethylphthalate 108 7.2 104 2.6 94.2 1.4
dimethipin 107 15 95.2 5.5 61.1 7.3
dimethylphthalate 99.3 3.0 101 3.6 95.5 1.1
DIMP 104 5.3 96.2 1.6 90.6 21
dinitrotoluene 2,4 109 6.7 96.8 4.4 91.1 0.59
dinitrotoluene 2,6 ND' 110 5.2 90.7 2.4
diphenamid 104 4.4 109 6.6 93.0 1.4
disulfoton 85.2 1.3 85.6 4.9 89.3 1.9
endosulfan | 101 13 101 6.0 97.9 1.7
endosulfan Il 106 7.0 113 9.6 93.9 0.70
endosulfan sulfate 98.7 6.2 106 6.2 96.5 15
endrin 94.7 14 107 5.9 95.8 3.2
EPTC 87.9 1.8 99.8 6.9 91.1 15
ethion 103 6.0 104 3.6 93.0 0.59
ethoprop 109 21 103 8.6 92.1 21
ethyl parathion 101 16 89.8 3.8 95.8 1.6
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Table 3. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Oasis HLB SPE Cartridges Full

Scan GC/MS Analyse%

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
etridiazole 97.7 4.6 96.0 4.7 93.7 0.41
fenarimol 108 14 112 7.5 95.6 1.2
fluorene 92.6 3.2 97.1 2.2 88.5 1.8
fluridone 116 2.6 95.9 11 122 3.5
HCCPD 61.7 12 80.6 4.2 79.4 1.4
HCH, U] 101 1.9 101 6.1 93.8 2.7
HCH, b 103 4.4 106 4.5 98.9 1.4
HCH, a 104 8.3 104 6.0 98.0 2.1
HCH, (lindane) 96.7 3.6 104 5.6 98.7 4.0
heptachlor 83.5 5.0 108 9.7 92.1 1.2
heptachlorepoxide 106 6.5 104 4.7 99.9 1.9
hexachlorobenzene 59.5 15 88.1 2.8 86.5 1.6
hexazinone 107 10 113 6.8 94.4 1.3
indend1,2,3c,dpyrene 101 23 90.8 12 84.9 7.1
isophorone 97.4 3.1 99.7 4.0 90.0 1.2
methoxychlor 100 6.9 108 3.7 98.0 1.1
methyl parathion 97.9 11 98.6 5.8 97.4 0.07
metolachlor 93.4 1.7 104 5.0 97.5 1.2
metribuzin 104 2.6 96.3 6.7 98.9 2.6
mevinphos 103 8.5 95.5 5.8 90.3 2.5
MGK 264(a) 95.7 11 104 5.4 98.6 2.5
MGK 264(b) 99 5.8 103 9.0 98.6 5.5
molinate 84.8 11 99.0 5.2 83.8 2.4
napropamide 103 3.2 109 6.8 92.1 1.3
nitrofen 102 13 102 3.0 92.7 1.6
nonachlor trans 91.4 11 104 5.4 102 0.55
norflurazon 103 9.2 101 8.7 92.3 1.3
oxyfluorfen 106 2.6 107 2.9 91.6 0.23
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Table 3. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Oasis HLB SPE Cartridges Full
Scan GC/MS Analyse%

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
pebulate 92.2 2.7 101 4.3 92.7 11
pentachlorophenol 92.9 5.6 85.8 5.5 93.9 2.7
permethrin cis 101 54 109 5.2 88.5 3.2
permethrin trans 100 51 101 4.5 90.5 1.6
phenanthrene 84.2 7.7 101 2.2 95.6 1.1
phorate 95.8 5.3 89.8 2.4 91.0 15
phosphamidon 112 7.8 112 4.2 97.8 2.0
profenofos 104 16 109 7.1 99.7 0.92
prometon 935 13 110 7.5 92.4 2.1
prometryn 109 8.7 104 6.7 101 3.6
pronamide 102 2.4 104 6.8 100 1.9
propachlor 102 7.6 103 4.4 92.9 1.2
propazine 99.6 5.1 107 4.4 99.2 2.8
pyrene 95.7 2.6 102 2.4 93.6 1.3
simazine 96 1.2 84.8 5.2 100 2.7
simetryn 107 4.7 107 6.7 107 1.3
tebuconazole 105 1.6 107 5.0 96.1 0.87
tebuthiuron 105 4.0 109 5.0 96.8 2.1
terbacil 95.9 6.2 104 7.1 98.7 3.4
terbutryn 11 4.6 107 5.8 100 1.4
tetrachlorvinphos 109 6.3 104 7.8 94.8 2.4
triadimefon 99.6 7.5 110 6.8 98.0 2.7
tribufos+merphos 111 2.8 105 4.2 99.1 1.3
trifluralin 94.4 11 104 5.2 90.7 0.72
vernolate 95.3 1.6 96.5 5.1 92.3 0.82
vinclozolin 94.9 7.3 99.7 4.7 96.9 2.2
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 83.4 3.2 92.6 5.4 88.6 1.5
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Table 3. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Oasis HLB SPE Cartridges Full
Scan GC/MS Analyse%

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
4-chlorobiphenyl (3) 824 3.0 94.0 4.4 86.2 1.0
2,4ANjlichlorobiphenyl (8) 78.5 3.5 92.2 4.7 90.8 2.1
2,23-trichlorobiphenyl (18) 83.4 11 94.1 4.2 92.5 2.8
2,4,ANyichlorobiphenyl (28) 83.2 6.0 93.6 6.9 90.3 11
2,23, 9Ngtrachlorobiphenyl (44) 91.2 5.3 99.4 4.3 94.6 1.8
2,23, Ngetrachlorobiphenyl (52) 84.3 4.4 102 3.7 94.5 15
2,3Ng-tetrachloroobiphenyl (70) 89.9 7.3 98.5 5.2 95.0 0.73
2,3,3Ng-pentachlorobiphenyl (110) 98.2 6.7 98.1 4.3 94.6 0.60
2,3\, 4\§-pentachlorobiphenyl (118) 92.5 5.1 99.3 4.4 96.2 1.5
2,2N\8,4,48Npexachlorobiphenyl (138) 94.5 4.0 98.7 5.0 95.1 1.3
2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 96.1 5.8 103 4.5 97.6 0.74
2,2M,4\8,INhexachlorobiphenyl (153) 92.2 0.9 101 4.3 99.1 2.0
2,2M\8,4,4, MNjeptachlorobiphenyl (18 88.5 4.1 107 3.6 100 3.0
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 915 3.7 94.0 2.5 91.3 1.7
benzdalpyrened;, 101 4.7 86.5 3.5 91.2 3.0
triphenyl phosphate 102 2.8 105 3.2 88.3 1.8

a. Data obtained on the instrumentation described in Sect. 13.1.1.1.

b. Exceptions to the stated concentration are as follSwgogate concentratioase5.0 ug/L, pentachlorophenol
is 1.0 pg/L,tebuconazole is 1.2 pg/L;mermethrin is 0.14 pg/L;permethrin is 0.36 ug/LMGK 264(a) is 0.20
pg/L and MGK 264(b) is 0.0Bpg/L.

c. Exceptions to the stated concentration are as follows: Surrogate concentratioBsgfe, pentachlorophenol
is 8.0 pg/L, tebuconazole is 10.0 pg/permethrin is 1.1pg/L-permethrin is 2.9ug/Land MGK 264(a) i4.6
pg/L and MGK 264(b) is @0 pg/L.

d. Exceptions to the stated concentration are as follows: Surrogate concentraisisg/L, pentachlorophenol
is 20.0 pg/L, tebuconazole is 25.0 pg/kpermethrin is 2.8 pg/L -permethrin is 7.2 pg/land MGK 264(a) is
4.0pg/L and MGK 264(b) is 1.0 pg/L

e. ND =Not determined Analyte could not be determined because of high ktboy reagent blank values.

ND = Not determined Analyte could not be determined because of the low concentration.

—h
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Table4. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Oasis HLB SPE Cartridges N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:((JJ/l:nd Water” MeaSrl]Jz;)ace Water®

Analytes Cone. (hg/L) Recovery’ RSD Recovery’ RSD
acenaphthylene 2.0 90.5 1.7 99.3 2.5
acetochlor 2.0 102 3.8 128 23
alachlor 2.0 104 6.2 115 3.8
aldrin 2.0 80.3 3.2 91.6 2.0
ametryn 2.0 91.8 6.7 97.8 4.7
anthracene 2.0 96.5 1.3 101 3.3
atraton 2.0 96.5 1.8 94.1 4.7
atrazine 2.0 100 2.2 106 3.6
benzgalanthracene 2.0 99.1 4.0 104 3.7
benzdalpyrene 2.0 91.1 4.2 99.9 1.2
benzdb]fluoranthene 2.0 93.9 3.3 105 3.4
benzdg,h,ijperylene 2.0 95.3 5.9 113 2.9
benzdK]fluoranthene 2.0 97.2 2.7 96.7 4.6
BHT 2.0 ND® ND ¢

bromacil 2.0 89.4 2.3 108 2.9
butachlor 2.0 102 4.0 117 4.8
butylate 2.0 101 1.9 114 2.6
butylbenzylphthalate 2.0 110 4.7 99.8 4.0
chlordane cis 2.0 96.9 3.9 112 2.4
chlordane trans 2.0 92.0 4.0 106 3.3
chlorfenvinphos 2.0 104 3.3 102 3.6
chlorobenzilate 2.0 105 4.1 116 4.0
chloroneb 2.0 87.9 3.7 95.5 2.3
chlorothalonil 2.0 98.1 3.4 108 2.2
chlorpropham 2.0 100 2.3 120 5.2
chlorpyrifos 2.0 97.7 3.1 110 3.7
chrysene 2.0 102 3.1 104 3.1
cyanazine 2.0 103 2.7 102 1.8
cycloate 2.0 92.9 2.2 105 2.0
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Table4. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Oasis HLB SPE Cartridges N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:((J)/l:nd Water” MeaSrl]Jz;)ace Water®
Analytes Cone. (hg/L) Recovery’ RSD Recovery’ RSD
dacthal(DCPA) 2.0 98.7 2.8 108 2.7
DDD, 4,4Nj 2.0 95.2 2.8 105 2.9
DDE, 4,4Nj 2.0 93.7 35 104 2.7
DDT, 4,4Nj 2.0 102 4.5 117 2.2
DEET 2.0 103 1.7 103 24
di(2-ethylhexyl)adipate 2.0 101 29 106 3.8
di(2-ethylhexyl)phthalate 2.0 101 3.7 99.8 6.3
dibenzda,hjanthracene 2.0 85.6 5.8 102 2.4
dibutyl phthalate 2.0 114 4.5 109 8.5
dichlorvos 2.0 94.3 1.6 118 2.2
dieldrin 2.0 96.0 3.0 101 3.8
diethylphthalate 2.0 90.5 1.2 102 2.5
dimethipin 2.0 94.9 6.7 85.3 2.9
dimethylphthalate 2.0 97.7 2.7 108 2.5
DIMP 2.0 93.4 2.0 98.4 4.5
dinitrotoluene 2,4 2.0 100 0.40 115 2.9
dinitrotoluene 2,6 2.0 103 2.6 124 3.8
diphenamid 2.0 102 3.1 109 4.1
disulfoton 2.0 73.0 51 82.6 5.9
endosulfan | 2.0 99.4 3.2 109 3.2
endosulfan Il 2.0 106 2.8 108 4.0
endosulfan sulfate 2.0 94.3 9.1 102 2.9
endrin 2.0 107 5.2 118 2.0
EPTC 2.0 96.1 1.2 110 2.6
ethion 2.0 104 3.7 105 2.4
ethoprop 2.0 97.9 2.4 122 2.3
ethyl parathion 2.0 87.1 4.0 93.8 10
etridiazole 2.0 98.8 2.0 121 4.1
fenarimol 2.0 101 3.0 112 4.1
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Table4. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Oasis HLB SPE Cartridges N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:((J)/l:nd Water” MeaSrl]Jz;)ace Water®
Analytes Cone. (hg/L) Recovery’ RSD Recovery’ RSD
fluorene 2.0 94.9 11 100 3.8
fluridone 2.0 88.8 3.9 116 4.4
HCCPD 2.0 99.1 2.8 111 4.3
HCH, U 2.0 96.3 2.6 111 2.9
HCH, b 2.0 86.8 2.6 110 2.8
HCH, a 2.0 93.8 1.7 95.1 0.6
H C H ,(lindane) 2.0 98.6 2.7 111 7.2
heptachlor 2.0 105 4.3 113 2.6
heptachlorepoxide 2.0 100 1.7 110 1.8
hexachlorobenzene 2.0 815 2.6 95.3 3.0
hexazinone 2.0 98.5 3.6 108 1.9
indendl1,2,3c,dpyrene 2.0 96.0 4.8 111 1.1
isophorone 2.0 92.4 1.2 106 3.2
methoxychlor 2.0 102 1.8 120 4.4
methyl parathion 2.0 102 3.3 108 4.2
metolachlor 2.0 102 1.6 114 2.7
metribuzin 2.0 89.4 5.9 92.1 6.2
mevinphos 2.0 94.9 3.2 116 2.9
MGK 264(a) 1.6 98.1 3.0 110 2.7
MGK 264(b) 0.4 97.8 4.0 110 3.6
molinate 2.0 91.3 35 107 4.7
napropamide 2.0 103 1.3 112 3.3
nitrofen 2.0 96.8 35 102 3.4
nonachlor trans 2.0 96.7 4.2 107 3.6
norflurazon 2.0 92.5 4.6 114 1.7
oxyfluorfen 2.0 106 4.1 112 3.0
pebulate 2.0 95.9 2.3 109 1.9
pentachlorophenol 8.0 81.9 13 96.3 7.3
permethrin trans 1.1 95.8 3.0 107 2.9
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Table4. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Oasis HLB SPE Cartridges N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:((JJ/l:nd Water” MeaSrl]Jz;)ace Water®

Analytes Cone. (hg/L) Recovery’ RSD Recovery’ RSD
permethrin trans 29 93.2 4.3 104 3.3
phenanthrene 2.0 97.0 2.5 99.6 3.7
phorate 2.0 92.5 2.3 96.9 15
phosphamidon 2.0 108 5.6 103 34
profenofos 2.0 105 25 110 4.3
prometon 2.0 94.7 1.9 88.3 5.5
prometryn 2.0 96.9 3.2 100 3.7
pronamide 2.0 101 2.8 114 2.8
propachlor 2.0 99.5 1.9 114 2.7
propazine 2.0 101 2.0 105 3.5
pyrene 2.0 97.1 4.3 100 3.2
simazine 2.0 78.9 2.0 79.9 2.9
simetryn 2.0 96.9 3.2 99.8 2.0
tebuconazole 100 112 11 107 1.2
tebuthiuron 2.0 105 25 106 3.3
terbacil 2.0 108 3.9 121 6.5
terbutryn 2.0 101 4.5 106 4.7
tetrachlorvinphos 2.0 102 4.2 110 4.4
triadimefon 2.0 104 3.1 109 3.7
tribufos+merphos 2.0 105 2.4 110 1.9
trifluralin 2.0 101 2.4 116 3.2
vernolate 2.0 91.3 0.8 106 2.6
vinclozolin 2.0 98.8 2.9 99.5 2.9
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 2.0 85.8 1.2 97.0 2.3
4-chlorobiphenyl (3) 2.0 96.0 1.7 99.5 4.4
2,4-dichlorobiphenyl (8) 2.0 87.8 2.3 96.6 3.3
2,2%-trichlorobiphenyl (18) 2.0 86.2 3.5 94.8 5.2
2,4,ANyichlorobiphenyl (28) 2.0 87.8 7.4 100 2.8
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Table4. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Oasis HLB SPE Cartridges N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:((J)/l:nd Water” MeaSrl]Jz;)ace Water®

Analytes Cone. (hg/L) Recovery’ RSD Recovery’ RSD
2,2\3,9Ngtrachlorobiphenyl (44) 2.0 93.6 3.4 105 2.7
2,235, 9Netrachlorobiphenyl (52) 2.0 104 4.7 103 3.7
2,3\NN\p-tetrachloroobiphenyl (70) 2.0 92.8 1.8 103 2.1
2,3, Ng-pentachlorobiphenyi110) 2.0 93.2 2.6 102 2.0
2,3¥,4N\5-pentachlorobiphenyl (118) 2.0 91.2 3.7 102 4.4
2,208,4,28Njiexachlorobiphenyl (138) 2.0 88.2 6.7 97.5 4.2
2,203,4\5N\§-hexachlorobiphenyl (149) 2.0 95.7 0.8 106 4.2
2,2M,4\8, INhexachlorobiphenyl (153) 2.0 93.1 5.2 103 3.1
2,2N\3,4,4, MNjeptachlorobiphenyl (18 2.0 97.7 1.8 107 2.5
Surrogate Analytes

1,3-dimethyt2-nitrobenzene (SUR) 5.0 92.3 1.7 97.9 2.8
benzdalpyrened;, 5.0 88.4 3.2 88.0 3.9
triphenyl phosphate (SUR) 5.0 108 2.5 103 2.7

a. Data obtained on the instrumentation described in Sect. 13.1.1.1.

b. Tap water from ampundwatersourcewith high mineral contentTap water Ardnessvas290mg/L as calcium
carbonate.

c. Tap water from awsfacewatersource TOC of 2.8 mg/L.

d. Recoveries have been corrected to reflect the native amount in the unfortified matrix water.

e. ND= Not determined Analyte could not be determined because of high laboratory reagent blank values.
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Table 5. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Columns (Cartridges); Full Scan GC/MS Analyse8

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0ug/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 84.9 1.9 88.2 2.4 90.7 1.8
acetochlor 102 4.0 94.7 1.9 97.0 3.0
alachlor 96.0 5.0 94.6 2.2 103 3.2
aldrin 95.6 25 88.3 7.1 96.5 4.5
ametryn 97.6 3.2 95.7 3.9 96.0 4.1
anthracene 89.4 3.2 91.1 29 104 2.7
atraton 107 12 101 3.3 97.9 2.5
atrazine 100 6.7 99.3 1.0 100 3.4
benzdalanthracene 89.1 0.43 95.8 2.9 92.4 1.9
benzdalpyrene 89.9 11 89.7 5.2 100 3.5
benzdb]fluoranthene 94.1 2.6 97.6 3.8 96.6 0.81
benzdg,h,ijperylene 89.9 10 92.8 9.0 98.7 5.1
benzdK]fluoranthene 92.5 7.4 92.9 3.9 99.7 1.6
BHT 81.7 11 86.0 3.2 86.0 0.53
bromacil 104 8.2 97.5 17 97.7 2.9
butachlor 103 2.1 92.0 2.2 99.6 1.3
butylate 91.0 2.6 95.5 1.6 92.7 0.59
butylbenzylphthalate 103 5.8 96.5 3.1 101 4.3
chlordane cis 97.2 5.2 97.9 2.6 103 2.2
chlordane trans 93.7 5.3 106 2.3 105 1.2
chlorfenvinphos 92.7 5.3 990.1 4.6 98.9 3.3
chlorobenzilate 99.9 4.7 98.2 3.7 102 3.8
chloroneb 92.9 2.9 95.9 25 95.2 1.9
chlorothalonil 90.9 5.6 97.6 2.8 99.5 3.2
chlorpropham 97.9 12 98.9 2.9 93.3 2.2
chlorpyrifos 92.2 13 94.7 2.2 99.5 4.4
chrysene 90.4 7.9 96.2 3.8 94.7 1.6
cyanazine 93.2 6.4 19.2 3.8 99.1 3.7
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Table 5. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Columns (Cartridges); Full Scan GC/MS Analyse8

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0ug/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
cycloate 86.1 3.4 93.8 1.7 94.6 1.9
dacthal(DCPA) 91.2 8.3 100 3.0 99.6 2.8
DDD, 4,4Nj 98.4 1.2 98.1 2.9 98.5 3.2
DDE, 4,4Nj 90.9 4.9 934 2.5 103 2.8
DDT, 4,4Nj 99.7 4.0 99.1 2.0 98.7 2.8
DEET 95.9 4.8 97.9 2.1 93.9 2.2
di(2-ethylhexyl)adipate 96.2 7.8 101 6.2 95.2 1.3
di(2-ethylhexyl)phthalate ND*® 106 9.1 92.5 3.0
dibenzda,hjanthracene 85.8 14 89.7 10 101 5.6
dibutylphthalate 94.7 32 105 4.2 102 3.3
dichlorvos 94.4 5.0 101 2.0 93.8 4.9
dieldrin 94.8 7.8 98.2 3.6 101 12
diethylphthalate 88.4 5.5 98.6 1.4 94.1 0.60
dimethipin 85.1 17 36.8 6.5 25.2 1.8
dimethylphthalate 97.6 6.7 96.8 1.8 95.1 2.6
DIMP 98.1 2.5 92.7 3.3 91.7 2.1
dinitrotoluene 2,4 ND 97.9 4.1 92.1 1.3
dinitrotoluene 2,6 ND 95.7 1.7 92.1 3.1
diphenamid 101 4.4 95.3 3.4 98.5 3.2
disulfoton 90.7 5.5 73.9 6.0 94.2 5.1
endosulfan | 98.5 2.6 95.3 4.2 100 25
endosulfan Il 98.8 4.2 91.6 4.9 104 2.4
endosulfan sulfate 98.2 7.5 97.6 4.4 99.7 4.6
endrin 86.8 8.6 101 4.8 101 4.5
EPTC 88.2 5.7 96.5 2.6 92.8 1.3
ethion 97.5 7.0 94.0 3.0 97.4 3.8
ethoprop 85.9 4.2 98.6 3.1 93.3 3.3
ethyl parathion 79.2 14 99.9 2.4 96.1 3.0

525.379




Table 5. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Columns (Cartridges); Full Scan GC/MS Analyse8

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0ug/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
etridiazole 97.8 4.0 93.6 2.3 93.7 0.94
fenarimol 101 3.1 94.4 3.4 96.0 5.6
fluorene 84.0 4.0 92.2 1.7 93.3 0.71
fluridone 110 13 98.2 6.1 104 14
HCCPD 58.3 13 75.0 3.5 80.4 2.0
HCH, U] 95.3 4.5 101 1.7 100 2.7
HCH, b 98.7 4.6 100 2.8 101 34
HCH, a 98.0 2.6 97.5 2.8 105 2.2
H C H,(lindane) 98.1 5.6 97.4 3.2 101 1.7
heptachlor 85.6 4.6 89.2 3.6 95.5 2.3
heptachlorepoxide 97.5 3.2 99.2 3.5 102 0.66
hexachlorobenzene 68.1 5.9 90.0 3.3 95.6 0.80
hexazinone 98.8 9.7 96.4 3.2 99.3 2.0
indend1,2,3c,dpyrene 102 17 91.8 9.3 96.1 3.8
isophorone 90.6 2.0 93.1 2.3 93.7 1.6
methoxychlor 96.8 6.5 102 3.0 95.1 1.3
methyl parathion 93.8 8.3 98.2 3.2 95.6 4.0
metolachlor 91.1 6.4 95.3 2.0 99.6 2.4
metribuzin 110 3.2 87.4 5.6 97.2 3.8
mevinphos 94.3 10 97.7 1.4 91.3 1.7
MGK 264(a) 100 5.2 94.1 2.9 105 5.5
MGK 264(b) 92.5 4.4 93.9 8.0 104 5.3
molinate 77.2 9.8 88.8 2.1 92.1 2.7
napropamide 91.0 5.3 94.2 2.3 97.4 2.6
nitrofen 90.2 9.1 98.1 4.0 94.9 3.7
nonachlor trans 84.5 3.7 98.0 4.2 102 2.7
norflurazon 94.1 10 93.0 4.8 99.9 4.3
oxyfluorfen 89.9 8.3 99.7 19 96.7 2.2
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Table 5. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Columns (Cartridges); Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0ug/L® 5.0 pg/L®
n=4 n=8 n=4

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
pebulate 90.3 3.3 92.9 2.2 92.5 2.3
pentachlorophenol 85.8 6.0 95.4 2.5 98.5 4.5
permethrin cis 91.6 4.4 99.3 3.2 91.2 2.8
permethrin trans 93.6 3.8 92.8 3.2 92.2 1.7
phenanthrene 86.9 1.1 94.9 2.8 96.3 2.0
phorate 90.4 1.6 87.1 2.1 90.0 1.7
phosphamidon 109 8.6 97.2 4.0 95.2 2.8
profenofos 99.9 11 95.6 6.9 102 4.1
prometon 83.1 4.0 98.6 2.8 90.4 4.2
prometryn 103 4.7 99.8 2.5 99.3 2.5
pronamide 94.1 6.0 99.1 2.2 95.8 1.6
propachlor 94.5 0.94 98.6 1.2 96.5 0.77
propazine 107 4.1 98.9 2.2 97.3 3.3
pyrene 92.0 2.7 96.0 2.3 100 2.3
simazine 88.0 9.3 98.3 2.2 96.4 1.7
simetryn 92.4 6.0 97.3 2.1 108 3.5
tebuconazole 106 3.2 96.9 2.8 94.2 11
tebuthiuron 91.7 5.6 97.0 25 95.2 2.3
terbacil 82.6 9.0 102 5.7 97.7 3.0
terbutryn 99.4 2.8 99.0 1.7 100 3.1
tetrachlorvinphos 96.8 5.6 88.6 3.3 99.1 3.3
triadimefon 102 11 112 3.4 96.4 4.1
tribufos+merphos 119 2.2 90.4 2.7 100 3.4
trifluralin 92.5 3.3 98.9 1.3 93.9 0.71
vernolate 92.0 1.2 96.7 2.0 94.0 0.71
vinclozolin 98.8 6.6 101 3.1 97.9 3.8
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 84.7 4.6 92.9 2.4 90.5 0.78
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Table 5. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Columns (Cartridges); Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0ug/L® 5.0 pg/L®
n=4 n=8 n=4
Mean % Mean % Mean %

Analytes Recovery RSD Recovery RSD Recovery RSD

4-chlorobiphenyl (3) 81.8 6.5 92.8 2.2 90.0 1.2

2,4Njlichlorobiphenyl (8) 854 5.6 93.8 1.7 91.5 1.0

2,2\-trichlorobiphenyl (18) 80.4 2.3 93.9 3.9 92.9 4.2

2,4,Nrichlorobiphenyl (28) 85.0 7.6 91.5 4.8 94.9 3.9

2,23, 9Ngtrachlorobiphenyl (44) 88.7 4.2 91.6 3.5 101 29

2,23, Ngetrachlorobiphenyl (52) 84.5 3.6 93.4 2.7 98.5 3.3

2,3Ng-tetrachloroobiphenyl (70) 89.2 3.5 94.6 2.1 101 2.3

2,3, 4N§-pentachlorobiphenyl (110) 93.6 3.0 99.1 1.8 102 2.0

2,3\, 4\§-pentachlorobiphenyl (118) 92.8 4.1 99.2 1.6 104 4.5

2,2M\3,4,4A8Njpexachlorobiphenyl (138) 94.0 0.77 99.8 3.5 103 3.7

2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 94.6 4.2 100 3.1 104 3.3

2,2M,4\8,INhexachlorobiphenyl (153) 97.5 2.5 99.3 3.5 104 2.9

2,2M\8,4,4, MNjeptachlorobiphenyl (18 93.6 9.9 102 5.9 99.9 1.1

Surrogate Analytes

1,3-dimethyt2-nitrobenzene 88.3 1.0 92.5 1.5 95.7 1.0

benzdalpyrened;, 92.2 3.7 88.8 4.3 94.6 3.9

triphenyl phosphate 997 2.2 94.0 2.2 91.1 2.1

a. Data obtained on the instrumentation described in Sect. 13.1.1.1.

b. Exceptions to the stated concentration are as follows: Surrogate concentratiofsgfe, pentachlorophenol
is 1.0 ug/L, tebuconazole is 1.2 pg/L-permethrin is 0.14 pg/L;permethrin is 0.36 ug/L, MGK 264(a) is 0.20
pg/L and MGK 264(b) is 0.05 pg/L.

c. Exceptions to the stated concentration are as follows: Surrogate concentratiosgfe, pentachlorophenol
is 8.0 pg/L, tebuconazole is 10.0 pg/lpermethrin is 1.1pg/Lt-permethrin is 2.9ug/L, and MGK 264(a) is 1.6
pg/L and MGK 264(b) is 0.4 pg/L.

d. Exceptions to the stated concentration are as follows: Surrogate concentratioAsgfe, pentachlorophenol
is 20.0 pg/L, tebuconazole is 25.0 pg/kpermethrin i.8 pg/L, tpermethrin is 7.2 pg/L, and MGK 264(a) is
4.0pg/L and MGK 264(b) is 1.0 pg/L.

e. ND = Not determined Analyte coud not be determined becausettoé low concentration.
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Table 6. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPEColumns (Cartridges); N=4 for Each Matrix;
Full Scan GC/MS Analyse8

Fortified MeaGr:?J/l:nd Water” MeaSrl]Jz;)ace Water
Analytes conc. (ug/L) Recovery’ RSD Recovery’ RSD
acenaphthylene 2.0 84.8 15 91.5 2.0
acetochlor 2.0 106 2.2 103 2.7
alachlor 2.0 108 3.4 104 1.0
aldrin 2.0 90.6 4.0 85.5 4.2
ametryn 2.0 92.2 6.5 87.5 5.3
anthracene 2.0 97.7 3.2 99.3 2.8
atraton 2.0 94.2 2.7 86.0 4.8
atrazine 2.0 97.3 24 90.9 2.0
benzgalanthracene 2.0 101 2.6 96.4 2.3
benzdalpyrene 2.0 105 4.8 97.5 6.0
benzdb]fluoranthene 2.0 101 3.1 100 2.1
benzdg,h,ijperylene 2.0 121 2.4 118 3.2
benzdK]fluoranthene 2.0 106 3.5 102 1.7
BHT 2.0 96.4 1.6 109 2.0
bromacil 2.0 104 2.2 123 16
butachlor 2.0 103 3.1 104 2.8
butylate 2.0 100 1.6 97.8 2.8
butylbenzylphthalate 2.0 116 3.9 208 94
chlordane, cis 2.0 99.5 2.4 98.3 35
chlordane, trans 2.0 92.6 2.8 93.0 3.2
chlorfenvinphos 2.0 101 2.6 102 5.4
chlorobenzilate 2.0 106 3.9 105 5.8
chloroneb 2.0 84.4 1.0 83.4 1.8
chlorothalonil 2.0 97.2 1.8 96.2 3.2
chlorpropham 2.0 89.7 3.3 100 2.2
chlorpyrifos 2.0 104 6.4 99.9 4.4
chrysene 2.0 105 3.2 101 2.8
cyanazine 2.0 108 1.2 98.0 3.0
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Table 6. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPEColumns (Cartridges); N=4 for Each Matrix;
Full Scan GC/MS Analyse8

Fortified MeaGr:?J/l:nd Water” MeaSrl]Jz;)ace Water
Analytes conc. (ug/L) Recovery’ RSD Recovery’ RSD
cycloate 2.0 97.0 1.9 94.4 1.3
dacthal (DCPA) 2.0 96.0 4.0 97.8 2.0
DDD, 4,4Nj 2.0 97.5 34 98.2 34
DDE, 4,4Nj 2.0 94.4 1.8 95.0 3.7
DDT, 4,4Nj 2.0 109 3.6 109 3.5
DEET 2.0 101 2.9 97.5 0.63
di(2-ethylhexyl)adipate 2.0 99.7 3.8 123 24
di(2-ethylhexyl)phthalate 2.0 106 1.7 126 29
dibenzda,hjanthracene 2.0 116 3.8 102 7.2
dibutyl phthalate 2.0 122 3.7 114 2.7
dichlorvos 2.0 82.3 3.2 92.1 2.0
diethylphthalate 2.0 94.3 3.5 94.4 3.5
dimethipin 2.0 49.2 11 34.9 4.6
dimethylphthalate 2.0 92.7 1.4 94.1 2.7
DIMP 2.0 91.2 2.3 87.7 1.9
dinitrotoluene, 2,4 2.0 78.9 3.8 96.3 3.1
dinitrotoluene, 2,6 2.0 102 4.8 111 4.7
diphenamid 2.0 109 3.9 98.2 4.7
disulfoton 2.0 81.4 2.4 74.5 1.9
endosulfan | 2.0 97.8 51 95.8 4.0
endosulfan Il 2.0 98.9 3.0 103 8.3
endosulfan sulfate 2.0 101 4.8 98.6 3.7
endrin 2.0 105 5.7 110 6.2
EPTC 2.0 92.6 2.9 91.9 0.36
ethion 2.0 106 3.3 106 4.1
ethoprop 2.0 97.2 0.57 93.2 4.3
ethyl parathion 2.0 87.4 4.1 88.0 4.8
etridiazole 2.0 100 3.4 103 2.4
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Table 6. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPEColumns (Cartridges); N=4 for Each Matrix;
Full Scan GC/MS Analyse8

Fortified MeaGr:?J/l:nd Water” MeaSrl]Jz;)ace Water
Analytes conc. (ug/L) Recovery’ RSD Recovery’ RSD
fenarimol 2.0 100 3.2 98.6 1.9
fluorene 2.0 93.1 11 95.9 1.6
fluridone 2.0 94.4 5.8 98.0 1.8
HCCPD 2.0 105 24 105 5.2
HCH, U 2.0 97.9 0.2 95.5 2.9
HCH, b 2.0 101 34 97.0 2.9
HCH, a 2.0 95.1 2.0 88.2 2.1
H C H ,(lindane) 2.0 95.7 3.1 96.4 2.2
heptachlor 2.0 11 3.3 105 1.4
heptachlorepoxide 2.0 94.6 4.2 99.0 1.9
hexachlorobenzene 2.0 87.6 1.6 85.8 2.8
hexazinone 2.0 110 6.7 100 2.8
indendl1,2,3c,dpyrene 2.0 115 15 112 4.8
isophorone 2.0 90.7 2.6 90.2 1.8
methoxychlor 2.0 99.0 2.2 106 2.0
methyl parathion 2.0 101 4.1 104 3.0
metolachlor 2.0 105 3.4 102 2.7
metribuzin 2.0 74.7 2.9 76.0 2.8
mevinphos 2.0 84.2 2.6 93.7 3.1
MGK 264(a) 1.6 102 4.0 102 3.1
MGK 264(b) 0.4 100 5.1 104 3.2
molinate 2.0 90.6 2.0 88.6 2.3
napropamide 2.0 105 2.4 102 6.2
nitrofen 2.0 105 4.7 107 7.1
nonachlor, trans 2.0 99.0 3.3 95.9 1.0
norflurazon 2.0 83.2 8.1 97.5 6.4
oxyfluorfen 2.0 109 3.0 110 4.1
pebulate 2.0 94.5 4.0 92.4 2.7
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Table 6. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPEColumns (Cartridges); N=4 for Each Matrix;
Full Scan GC/MS Analyse8

Fortified Ground Water” Surface Water®

Conc. (ug/L) Mean % RSD Mean % RSD
Analytes Recover)?j Recover;}j
pentachlorophenol 8.0 87.7 3.9 92.5 2.6
permethringcis 1.1 95.7 0.88 102 2.8
permethrin, trans 2.9 94.4 2.0 97.8 21
phenanthrene 2.0 98.6 2.4 98.5 15
phorate 2.0 89.1 0.39 97.3 2.7
phosphamidon 2.0 106 4.8 105 5.6
profenofos 2.0 109 3.8 102 13
prometon 2.0 92.1 3.9 83.6 3.2
prometryn 2.0 95.5 34 89.3 2.2
pronamide 2.0 105 2.5 99.8 1.6
propachlor 2.0 100 1.8 97.6 1.4
propazine 2.0 102 2.2 93.3 3.1
pyrene 2.0 105 5.6 102 4.0
simazine 2.0 75.4 0.82 74.0 2.1
simetryn 2.0 93.0 3.2 90.7 5.3
tebuconazole 10.0 108 3.9 108 1.9
tebuthiuron 2.0 92.1 25 84.2 2.8
terbacil 2.0 105 4.8 108 6.9
terbutryn 2.0 101 3.3 94.5 4.3
tetrachlorvinphos 2.0 98.9 2.7 101 4.3
triadimefon 2.0 102 3.7 99.1 5.5
tribufos+merphos 2.0 108 4.0 110 4.6
trifluralin 2.0 100 2.6 103 2.3
vernolate 2.0 92.9 0.68 90.4 2.1
vinclozolin 2.0 98.7 2.7 100 0.61
PCB congeners (by IUPACH#)
2-chlorobiphenyl (1) 2.0 83.5 1.0 83.8 2.0
4-chlorobiphenyl (3) 2.0 91.9 2.6 89.3 2.3
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Table 6. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPEColumns (Cartridges); N=4 for Each Matrix;
Full Scan GC/MS Analyse8

Fortified MeaGr:?)/l:nd Water” MeaSrl]Jz;)ace Water

Analytes conc. (ug/L) Recovery’ RSD Recovery’ RSD
2,4ANjlichlorobiphenyl (8) 2.0 85.1 1.8 87.4 1.8
2,23-trichlorobiphenyl (18) 2.0 89.5 3.9 90.9 2.8
2,4,ANyichlorobiphenyl (28) 2.0 91.6 2.6 88.9 2.0
2,2\3,9Ngtrachlorobiphenyl (44) 2.0 96.9 3.6 96.2 2.0
2,20\p, MNgetrachlorobiphenyl (52) 2.0 93.5 1.9 93.5 24
2,3\NN\p-tetrachloroobiphenyl (70) 2.0 95.6 2.6 96.1 2.3
2,3, 4N§-pentachlorobiphenyl (110) 2.0 93.5 1.6 92.2 3.1
2,3¥,4N\5-pentachlorobiphenyl (118) 2.0 92.0 2.5 94.9 3.5
2,203,4,28Njiexachlorobiphenyl (138) 2.0 93.4 2.7 93.5 4.6
2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 2.0 97.9 1.2 101 2.2
2,2M,4\8,INhexachlorobiphenyl (153) 2.0 97.0 3.3 97.2 2.5
2,2M\3,4,4, MNjeptachlorobiphenyl (18 2.0 89.1 3.3 99.0 4.9
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 5.0 83.3 6.4 91.4 0.40
benzdalpyrened;, 5.0 94.0 4.2 90.5 2.6
triphenyl phosphate 5.0 104 4.0 107 1.9

a. Data obtained on the instrumentation described in Sect. 13.1.1.1.

b. Tap water from ampundwatersourcewith high mineral contentTap water Ardnessvas342 mg/L as calcium
carbonate.

c. Tap water from awsfacewatersource TOC of 2.8 mg/L.

d. Recoveries have been corrected to reflect the native amount in the unfortified matrix water.
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Table 7. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 87.9 1.9 84.6 5.1 90.4 1.8
acetochlor 110 4.0 99.4 3.5 105 3.1
alachlor 107 5.0 92.5 3.8 110 24
aldrin 92.7 25 82.2 3.8 104 3.5
ametryn 96.6 3.2 89.5 7.3 99.2 5.7
anthracene 85.6 3.2 86.7 4.3 104 24
atraton 96.4 12 92.1 4.9 100 2.0
atrazine 96.8 6.7 94.2 2.6 103 29
benzdalanthracene 85.6 0.43 94.0 4.9 90.1 0.88
benzdalpyrene 94.5 11 81.3 5.9 94.6 3.5
benzdb]fluoranthene 90.2 2.6 88.6 6.5 94.3 2.5
benzdg,h,ijperylene 89.5 10 93.0 7.5 96.6 3.8
benzdK]fluoranthene 103 7.4 90.1 4.7 94.1 2.8
BHT 50.4 11 107 2.6 85.4 1.8
bromacil 102 8.2 99.6 28 106 1.8
butachlor 103 2.1 95.5 2.7 105 2.0
butylate 91.5 2.6 87.6 3.6 95.8 1.4
butylbenzylphthalate 91.3 5.8 121 5.7 108 15
chlordane cis 106 5.2 94.9 4.9 105 4.3
chlordane trans 101 5.3 89.6 5.2 104 4.4
chlorfenvinphos 106 5.3 99.3 2.7 104 0.78
chlorobenzilate 106 4.7 96.7 4.4 107 1.7
chloroneb 95.5 2.9 82.0 6.0 94.3 1.8
chlorothalonil 96.0 5.6 83.8 5.6 103 25
chlorpropham 77.3 12 88.7 11 102 1.4
chlorpyrifos 101 13 98.7 4.2 110 3.0
chrysene 96.5 7.9 95.4 5.2 94.2 0.73
cyanazine 101 6.4 91.8 6.7 106 25
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Table 7. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
cycloate 94.0 3.4 89.1 2.4 98.8 1.7
dacthal(DCPA) 93.2 8.3 89.8 3.5 101 1.9
DDD, 4,4Nj 95.8 1.2 94.5 35 102 2.2
DDE, 4,4Nj 95.2 4.9 89.2 3.2 106 34
DDT, 4,4Nj 98.2 4.0 86.5 6.5 104 3.0
DEET 98.7 4.8 89.4 6.0 99.3 0.64
di(2-ethylhexyl)adipate 96.1 7.8 105 8.3 97.6 0.91
di(2-ethylhexyl)phthalate ND*® 104 9.3 94.4 3.7
dibenzda,hjanthracene 101 14 90.9 10 106 3.1
dibutylphthalate 99.1 32 110 3.5 107 2.9
dichlorvos 109 5.0 100 9.5 102 2.3
dieldrin 106 7.8 95.9 3.9 109 4.6
diethylphthalate 90.8 5.5 87.7 4.8 98.8 1.0
dimethipin 83.7 17 76.1 5.5 64.6 4.1
dimethylphthalate 93.3 6.7 87.2 5.8 96.2 1.2
DIMP 101 2.5 84.6 7.2 97.0 0.36
dinitrotoluene 2,4 77.5 3.3 87.4 16 99.8 35
dinitrotoluene 2,6 ND' 97.3 14 92.2 1.1
diphenamid 105 4.4 95.4 4.9 108 1.9
disulfoton 80.0 5.5 80.4 10 96.7 2.7
endosulfan | 109 2.6 92.3 5.6 107 2.4
endosulfan Il 99.6 4.2 96.8 3.7 110 2.3
endosulfan sulfate 96.6 7.5 90.0 5.7 103 2.0
endrin 110 8.6 120 8.4 107 25
EPTC 93.8 5.7 85.0 5.7 94.8 0.59
ethion 98.4 7.0 98.7 2.8 101 11
ethoprop 108 4.2 95.9 7.7 103 2.8
ethyl parathion 90.6 14 90.0 9.6 104 2.3
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Table 7. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB

SPE Full Scan GC/MS Analyse8

Fortified Conc.

Fortified Conc.

Fortified Conc.

0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
etridiazole 88.8 4.0 84.5 11 96.8 1.9
fenarimol 123 3.1 103 6.7 101 1.6
fluorene 82.5 4.0 85.5 5.2 94.1 0.86
fluridone 108 13 87.2 16 110 4.5
HCCPD 67.5 13 77.7 12 88.4 2.1
HCH, U] 101 4.5 88.2 4.9 102 0.18
HCH, b 99.4 4.6 92.1 55 105 2.9
HCH, a 104 2.6 914 5.0 112 2.6
H C H ,(lindane) 95.1 5.6 92.9 3.2 104 1.9
heptachlor 87.3 4.6 91.1 5.8 104 2.9
heptachlorepoxide 98.9 3.2 98.0 5.2 104 2.6
hexachlorobenzene 79.4 5.9 76.4 5.6 95.7 0.52
hexazinone 107 9.7 89.1 4.2 103 1.3
indend1,2,3c,dpyrene 87.8 17 94.9 4.5 98.1 2.9
isophorone 96.4 2.0 85.1 4.3 97.5 0.52
methoxychlor 97.4 6.5 98.7 9.8 96.3 0.8
methyl parathion 103 8.3 92.1 4.2 102 3.5
metolachlor 99.0 6.4 94.4 4.5 106 2.7
metribuzin 93.7 3.2 81.0 2.8 99.8 25
mevinphos 94.2 10 88.3 13 100 3.9
MGK 246(a) 105 5.2 92.2 4.5 110 2.2
MGK 264(b) 95.5 4.4 98.0 5.0 107 2.2
molinate 93.2 9.8 87.2 4.8 98.4 3.6
napropamide 106 5.3 90.6 4.2 107 1.6
nitrofen 103 9.1 97.4 8.3 99.4 3.5
nonachlor trans 90.1 3.7 86.0 4.5 103 15
norflurazon 102 10 96.1 14 110 0.76
oxyfluorfen 98.3 8.3 93.2 4.6 101 1.2
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Table 7. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
pebulate 95.0 3.3 84.6 3.4 94.2 1.8
pentachlorophenol 93.5 6.0 111 3.9 101 4.2
permethrin cis 89.5 4.4 96.3 7.0 93.8 1.5
permethrin trans 91.6 3.8 90.4 6.7 96.1 2.7
phenanthrene 87.8 1.1 93.4 3.3 98.1 2.5
phorate 86.5 1.6 86.3 2.5 94.4 1.2
phosphamidon 103 8.6 105 4.3 108 1.9
profenofos 116 11 99.0 5.2 104 2.1
prometon 76.7 4.0 97.3 4.6 91.7 4.7
prometryn 99.7 4.7 914 5.0 101 24
pronamide 96.8 6.0 95.6 3.7 101 2.7
propachlor 98.3 0.9 88.0 4.4 103 1.0
propazine 95.0 4.1 88.5 3.9 102 2.6
pyrene 99.2 2.7 98.0 2.3 103 0.91
simazine 89.5 9.3 83.8 5.8 99.6 3.7
simetryn 99.1 6.0 91.2 3.9 112 2.9
tebuconazole 107 3.2 100 8.2 100 0.91
tebuthiuron 94.1 5.6 84.1 4.0 101 0.19
terbacil 98.2 9.0 95.1 3.6 110 2.6
terbutryn 103 2.8 91.2 4.7 105 2.9
tetrachlorvinphos 108 5.6 97.5 4.0 110 3.8
triadimefon 110 11 94.4 4.9 103 3.4
tribufos+merphos 126 2.2 96.3 5.3 107 2.0
trifluralin 84.3 3.3 89.6 8.7 95.5 0.67
vernolate 97.2 1.2 85.9 5.8 95.0 2.8
vinclozolin 95.0 6.6 96.1 35 102 1.4
PCB congeners (by IUPAC#)

2-chlorobiphenyl (1) 90.2 4.6 78.9 4.7 91.0 2.2

525.391




Table 7. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using J.T. Baker Speedisk HO Phobic DVB
SPE Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
n=4 n=8 n=4
Mean % Mean % Mean %

Analytes Recovery RSD Recovery RSD Recovery RSD

4-chlorobiphenyl (3) 87.9 6.5 80.5 5.8 92.7 0.8

2,4-dichlorobiphenyl (8) 85.3 5.6 78.6 5.5 94.2 15

2,23-trichlorobiphenyl (18) 90.7 2.3 85.9 4.7 94.9 4.0

2,4,ANyichlorobiphenyl (28) 93.2 7.6 90.0 6.7 103 2.1

2,23, 9Ngtrachlorobiphenyl (44) 97.5 4.2 89.5 3.9 108 24

2,20\p, MNetrachlorobiphenyl (52) 89.0 3.6 95.0 3.1 103 1.7

2,3Ng-tetrachloroobiphenyl (70) 102 3.5 89.6 3.8 106 3.6

2,3, 4N§-pentachlorobiphenyl (110) 98.0 3.0 89.1 2.7 102 2.4

2,3\, 4\§-pentachlorobiphenyl (118) 96.0 4.1 90.3 3.5 105 1.6

2,2N\8,4,48Npexachlorobiphenyl (138) 93.7 0.8 90.9 3.3 105 3.4

2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 96.4 4.2 92.4 2.0 103 2.8

2,2M,4\8,INhexachlorobiphenyl (153) 98.3 2.5 90.0 5.3 104 3.5

2,2M\8,4,4, MNjeptachlorobiphenyl (18 87.2 9.9 88.4 6.5 95.3 2.2

Surrogate Analytes

1,3-dimethyt2-nitrobenzene 98.0 1.0 95.5 3.9 102 2.4

benzdalpyrened;, 101 3.7 82.1 3.1 91.9 2.2

triphenyl phosphate 103 2.2 110 3.8 97.0 2.1

a. Data obtained on the instrumentation described in Sect. 13.1.1.1.

b. Exceptions to the stated concentration are as follows: Surrogate concentratiofgsgfe, pentachlorophenol
is 1.0ug/L, tebuconazole is 1.2 pg/Lspermethrin is 0.14 pg/Lypermethrin is 0.36 pg/L, MGK 264(a) is 0.20
pg/L and MGK 264(b) is 0.05 pg/L.

c. Exceptions to the stated concentration are as follows: Surrogate concentratiosgfe, pentachlorophenol
is 8.0 pg/L, tebuconazole is 10.0 pg/l-permethrin is 1.1pg/L -permethrin is 2.9ug/L, and MGK 264(a) is 1.6
pg/L and MGK 264(b) is 0.4 pg/L.

d. Exceptions to the stated concentration are as follows: Surrogate concentratiosgfe, pentachloropherio
is 20.0 pg/L, tebuconazole is 25.0 pg/kpermethrin is 2.8 pg/L-permethrin is 7.2 pg/L, and MGK 264(a) is
4.0pg/L and MGK 264(b) is 1.0 pg/L.

e. ND = Not determined Analyte could not be determineddaise of the lovfortified concentratiomelative to

f.

the LRB.
ND = Not determined Analyte could not be determined due to poor instrument sensitivity at this concentration.
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Table 8. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPE N=4 for Each Matrix; Full Scan GC/MS

Analyse$
Fortified MeaGr:?J/l:nd Water” MeaSrl]Jz;)ace Water

Analytes Cone. (HolL) Recovery’ RSD Recovery RSD
acenaphthylene 2.0 98.8 2.4 87.5 1.1
acetochlor 2.0 123 4.2 101 4.4
alachlor 2.0 116 5.8 91.6 3.8
aldrin 2.0 102 3.1 80.5 4.3
ametryn 2.0 113 2.0 82.7 2.0
anthracene 2.0 103 3.2 88.6 3.9
atraton 2.0 114 4.3 83.0 6.4
atrazine 2.0 119 5.9 93.0 4.8
benzgalanthracene 2.0 93.6 2.6 95.2 2.1
benzdalpyrene 2.0 80.2 4.5 85.6 11
benzdb]fluoranthene 2.0 89.5 2.8 88.8 6.1
benzdg,h,ijperylene 2.0 90.7 3.5 92.9 5.0
benzdK]fluoranthene 2.0 88.6 2.3 87.8 3.4
BHT 2.0 121 3.6 109 0.46
bromacil 2.0 99.1 2.6 115 4.4
butachlor 2.0 114 3.3 99.1 5.6
butylate 2.0 104 4.0 92.0 4.6
butylbenzylphthalate 2.0 115 2.4 95.9 4.4
chlordane, cis 2.0 118 7.2 93.1 6.0
chlordane, trans 2.0 114 4.3 85.1 4.4
chlorfenvinphos 2.0 116 3.7 95.9 7.4
chlorobenzilate 2.0 123 2.9 95.2 5.5
chloroneb 2.0 95.8 2.1 82.9 25
chlorothalonil 2.0 102 4.8 82.8 5.0
chlorpropham 2.0 100 55 99.3 1.1
chlorpyrifos 2.0 123 2.5 88.4 3.3
chrysene 2.0 95.0 6.3 93.9 2.9
cyanazine 2.0 121 4.4 84.4 6.2
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Table 8. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPE N=4 for Each Matrix; Full Scan GC/MS
Analyse$

Fortified MeaGr:?)/l:nd Water” MeaSrl]Jz;)ace Water

Analytes Cone. (HolL) Recovery’ RSD Recovery RSD
cycloate 2.0 105 3.2 91.9 1.9
dacthal (DCPA) 2.0 116 4.2 89.9 4.6
DDD, 4,4Nj 2.0 119 34 94.1 4.9
DDE, 4,4Nj 2.0 113 4.1 87.4 5.2
DDT, 4,4Nj 2.0 112 35 87.5 6.0
DEET 2.0 106 1.9 95.4 1.2
di(2-ethylhexyl)adipate 2.0 112 6.4 102 1.9
di(2-ethylhexyl)phthalate 2.0 113 7.4 108 5.2
dibenzda,hanthracene 2.0 90.4 3.8 90.0 5.3
dibutyl phthalate 2.0 132 4.2 102 5.1
dichlorvos 2.0 116 4.2 112 2.7
dieldrin 2.0 126 4.0 101 5.8
diethylphthalate 2.0 103 3.8 89.1 1.7
dimethipin 2.0 98.6 7.0 77.8 3.1
dimethylphthalate 2.0 103 4.1 89.1 2.6
DIMP 2.0 111 4.7 88.7 4.9
dinitrotoluene, 2,4 2.0 87.9 3.7 100 4.9
dinitrotoluene, 2,6 2.0 110 7.9 110 1.3
diphenamid 2.0 121 5.1 95.5 5.3
disulfoton 2.0 91.9 4.8 84.9 1.8
endosulfan | 2.0 121 1.7 90.4 5.8
endosulfan Il 2.0 117 6.1 93.9 12

endosulfarsulfate 2.0 112 51 84.9 6.0
endrin 2.0 103 8.8 115 3.3
EPTC 2.0 100 3.1 89.5 3.1
ethion 2.0 112 14 102 4.4
ethoprop 2.0 112 2.3 104 1.2
ethyl parathion 2.0 95.4 5.7 99.8 1.1
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Table 8. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPE N=4 for Each Matrix; Full Scan GC/MS

Analyse$
Fortified MeaGr:?J/l:nd Water” MeaSrl]Jz;)ace Water

Analytes Cone. (HolL) Recovery’ RSD Recovery RSD
etridiazole 2.0 105 2.9 90.5 2.8
fenarimol 2.0 99.3 4.8 111 2.8
fluorene 2.0 99.6 3.5 88.9 1.6
fluridone 2.0 86.3 3.5 82.8 24
HCCPD 2.0 96.6 2.5 82.9 6.3
HCH, U 2.0 105 35 90.0 1.1
HCH, b 2.0 111 3.7 88.7 4.2
HCH, a 2.0 107 5.2 84.4 5.2
H C H ,(lindane) 2.0 118 4.3 86.3 2.7
heptachlor 2.0 116 51 84.5 7.2
heptachlorepoxide 2.0 121 3.4 93.0 2.8
hexachlorobenzene 2.0 94.8 4.0 78.1 2.8
hexazinone 2.0 104 4.1 79.3 5.6
indendl1,2,3c,dpyrene 2.0 87.3 4.3 103 7.7
isophorone 2.0 103 3.7 89.8 3.1
methoxychlor 2.0 109 3.2 102 3.8
methyl parathion 2.0 107 4.7 100 5.0
metolachlor 2.0 120 3.0 94.9 4.2
metribuzin 2.0 101 5.0 80.6 2.7
mevinphos 2.0 94.3 2.6 94.2 2.6
MGK 246(a) 1.6 116 5.6 94.7 5.5
MGK 264(b) 0.4 114 4.3 89.4 9.9
molinate 2.0 101 3.6 89.3 1.8
napropamide 2.0 112 3.9 87.1 6.4
nitrofen 2.0 121 1.8 101 5.6
nonachlor, trans 2.0 108 3.9 83.8 3.4
norflurazon 2.0 106 2.4 102 6.8
oxyfluorfen 2.0 114 1.9 101 5.6
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Table 8. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPE N=4 for Each Matrix; Full Scan GC/MS
Analyse$

Fortified MeaGr:?)/l:nd Water” MeaSrl]Jz;)ace Water

Analytes Cone. (HolL) Recovery’ RSD Recovery RSD
pebulate 2.0 98.0 4.6 84.4 1.7
pentachlorophenol 8.0 118 2.3 110 3.8
permethringcis 1.1 93.9 4.8 934 4.8
permethrin, trans 2.9 94.8 4.7 92.7 2.5
phenanthrene 2.0 110 51 92.2 4.0
phorate 2.0 94.8 3.7 89.1 2.4
phosphamidon 2.0 126 5.2 97.6 3.9
profenofos 2.0 120 4.8 97.7 8.0
prometon 2.0 117 4.6 82.6 3.5
prometryn 2.0 118 3.7 86.2 4.9
pronamide 2.0 119 3.7 94.6 4.4
propachlor 2.0 104 1.9 94.2 1.3
propazine 2.0 113 4.1 85.2 3.2
pyrene 2.0 119 2.1 96.8 4.3
simazine 2.0 103 2.4 81.6 6.7
simetryn 2.0 116 4.0 88.3 6.5
tebuconazole 10.0 105 2.6 97.8 4.2
tebuthiuron 2.0 101 4.3 81.9 3.7
terbacil 2.0 120 4.1 101 4.7
terbutryn 2.0 113 2.5 85.9 3.6
tetrachlorvinphos 2.0 115 5.6 95.8 6.0
triadimefon 2.0 121 3.4 93.9 5.4
tribufos+merphos 2.0 121 2.1 102 6.1
trifluralin 2.0 110 2.7 94.8 2.7
vernolate 2.0 105 2.2 91.0 11
vinclozolin 2.0 117 4.6 96.1 5.1
PCB congeners (by IUPAC#)

2-chlorobiphenyl (1) 2.0 94.2 2.8 81.3 2.0
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Table 8. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Water from Ground and Surface Water Sources, and ExtractedJsing
J.T. Baker Speedisk HO Phobic DVB SPE N=4 for Each Matrix; Full Scan GC/MS
Analyse$

Fortified MeaGr:?)/l:nd Water” MeaSrl]Jz;)ace Water

Analytes Cone. (HolL) Recovery’ RSD Recovery RSD
4-chlorobiphenyl (3) 2.0 92.9 1.3 85.3 1.9
2,4-dichlorobiphenyl (8) 2.0 93.2 1.9 80.4 1.2
2,23-trichlorobiphenyl (18) 2.0 109 4.7 86.4 4.9
2,4,ANyichlorobiphenyl (28) 2.0 118 8.4 88.3 4.4
2,23, 9Ngtrachlorobiphenyl (44) 2.0 112 3.2 89.1 6.3
2,20, Ngetrachlorobiphenyl (52) 2.0 121 24 95.4 5.3
2,3Ng-tetrachloroobiphenyl (70) 2.0 114 4.2 91.4 6.2
2,3,3Ng-pentachlorobiphenyl (110) 2.0 113 3.7 88.3 4.5
2,3M,4N\-pentachlorobipheny(118) 2.0 113 3.1 89.2 5.9
2,2M\8,4,48Njpexachlorobiphenyl (138) 2.0 116 3.6 88.3 6.8
2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 2.0 119 3.1 93.8 4.1
2,2M,4\8,INhexachlorobiphenyl (153) 2.0 112 5.2 88.4 5.3
2,2M\3,4,4, MNjeptachlorobipheny]180) 2.0 90.9 7.7 83.8 3.4
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 5.0 111 3.3 102 15
benzdalpyrened;, 5.0 79.8 34 86.0 2.8
triphenyl phosphate 5.0 115 3.7 115 2.3

a. Data obtained on the instrumentation described in $8ct.1.1.

b. Tap water from ampundwatersource withhigh mineral contentTap water hardness wad42 mg/L as calcium
carbonate.

c. Tap water from awsfacewatersource TOC of 2.8 mg/L.

d. Recoveries have been corrected to reflect the native amount in the unfortified matrix water.
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Table 9. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Empore SDB-XC Disks; N=4 for Each
Concentration; Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.20 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 90.0 4.5 87.9 2.6 86.4 5.4
acetochlor 106 4.5 94.5 2.6 90.0 7.6
alachlor 98.8 6.4 92.0 1.9 92.3 8.2
aldrin 91.3 5.2 80.5 31 86.6 7.1
ametryn 106 5.9 90.8 4.6 94.3 9.2
anthracene 98.8 4.8 91.1 2.3 89.4 5.7
atraton 109 4.4 90.2 2.3 91.8 7.3
atrazine 105 3.9 91.1 3.5 91.6 8.0
benzdalanthracene 95.0 4.3 91.6 1.9 91.0 5.1
benzdalpyrene 96.3 7.8 88.0 3.5 88.9 5.9
benzdb]fluoranthene 106 5.9 90.6 1.5 91.9 6.2
benzdg,h,ijperylene 108 6.0 87.0 54 89.4 6.9
benzdK]fluoranthene 111 4.3 89.4 1.6 89.4 5.6
BHT 97.5 8.9 81.0 4.4 81.7 7.0
bromacil 124 2.0 90.2 35 96.4 7.2
butachlor 115 35 92.1 3.7 93.2 8.0
butylate 100 4.1 88.6 3.6 87.1 6.9
butylbenzylphthalate 131 6.5 94.1 3.3 96.3 7.4
chlordane cis 96.3 5.0 90.7 2.9 88.8 7.9
chlordane trans 96.3 5.0 90.8 3.0 89.3 7.3
chlorfenvinphos 123 2.4 92.4 35 95.9 7.0
chlorobenzilate 105 3.9 92.9 3.7 92.9 8.4
chloroneb 283 10 101 4.1 96.6 7.1
chlorothalonil 98.8 25 88.6 2.8 88.4 7.3
chlorpropham 113 5.7 90.5 3.0 90.2 6.7
chlorpyrifos 96.3 5.0 93.3 3.1 89.6 7.3
chrysene 72.5 12 89.2 5.7 89.4 5.2
cyanazine 101 4.7 88.8 5.8 90.5 9.0
cycloate 90.0 4.5 90.1 0.99 91.6 7.1
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Table 9. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Empore SDB-XC Disks; N=4 for Each
Concentration; Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.20 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
dacthal(DCPA) 95.0 4.3 92.7 2.7 89.6 7.5
DDD, 4,4Nj 92.5 3.1 93.3 2.7 88.7 7.9
DDE, 4,4Nj 98.8 6.4 90.8 2.8 90.5 7.2
DDT, 4,4Nj 113 4.4 87.8 2.7 92.5 7.9
DEET 103 4.9 92.7 2.9 90.1 7.2
di(2-ethylhexyl)adipate 129 4.9 90.9 3.4 96.4 9.0
di(2-ethylhexyl)phthalate 160 5.1 98.9 2.7 102 8.5
dibenzda,hjanthracene 104 4.6 90.7 4.2 90.2 7.9
dibutyl phthalate 741 9.8 105 2.9 125 7.5
dichlorvos 101 4.7 86.6 3.3 88.6 6.5
dieldrin 103 4.9 91.0 3.0 90.4 7.7
diethylphthalate 97.5 6.6 90.7 3.0 88.6 7.3
dimethipin 23.8 11 8.52 9.0 6.7 11
dimethylphthalate 90.0 4.5 90.2 3.2 87.0 7.4
DIMP 103 6.3 64.0 3.5 67.8 6.1
dinitrotoluene 2,4 116 5.4 90.5 2.2 90.4 6.7
dinitrotoluene 2,6 108 6.0 88.9 3.3 90.1 6.7
diphenamid 111 4.3 93.3 2.9 92.2 7.3
disulfoton 98.8 4.8 87.1 4.1 85.4 7.2
endosulfan | 77.5 3.7 92.8 2.9 89.5 8.1
endosulfan Il 83.8 5.7 93.5 3.7 91.0 7.3
endosulfan sulfate 104 4.6 90.9 3.3 90.0 8.1
endrin 111 5.7 94.5 1.8 934 7.0
EPTC 100 4.1 89.0 3.1 88.2 6.8
ethion 120 3.4 94.2 3.1 93.7 8.1
ethoprop 114 2.2 94.0 2.5 92.3 6.5
ethyl parathion 121 3.9 91.2 3.0 93.1 7.8
etridiazole 110 3.7 90.2 1.7 87.1 7.1
fenarimol 123 5.3 93.0 4.9 95.7 7.3
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Table 9. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Empore SDB-XC Disks; N=4 for Each
Concentration; Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.20 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
fluorene 90.0 4.5 89.8 2.6 86.6 5.6
fluridone 116 54 94.1 2.3 100 8.5
HCCPD 75.0 54 78.3 2.6 70.5 6.3
HCH, U] 88.8 2.8 88.7 2.7 85.9 7.2
HCH, b 95.0 6.1 91.9 3.3 89.4 8.2
HCH, U 101 2.5 89.9 3.6 89.0 7.6
H C H ,(lindane) 93.8 6.7 91.8 2.5 88.2 7.4
heptachlor 86.3 5.6 88.4 4.4 86.4 8.0
heptachlorepoxide 98.8 2.5 92.5 1.9 90.2 7.7
hexachlorobenzene 82.5 7.8 87.2 1.8 83.7 5.4
hexazinone 121 3.9 92.2 2.4 97.0 7.7
indendl1,2,3c,dpyrene 111 4.3 87.7 4.3 91.9 7.1
isophorone 98.8 8.6 82.9 4.2 82.3 5.7
methoxychlor 118 4.3 92.3 3.2 93.1 6.9
methyl parathion 123 5.3 91.5 3.2 92.8 7.6
metolachlor 109 5.8 93.1 3.1 92.9 7.9
metribuzin 113 4.4 90.9 3.3 90.9 7.2
mevinphos 118 5.5 80.6 4.9 87.8 6.4
MGK 264(a) 128 4.8 89.6 4.8 91.3 8.1
MGK 264(b) 123 6.1 92.4 2.9 93.6 7.6
molinate 103 2.8 90.7 2.6 88.3 6.7
napropamide 111 4.3 94.1 3.4 94.9 8.0
nitrofen 111 2.2 914 1.7 93.6 6.9
nonachlor trans 93.8 6.7 90.6 2.9 88.6 8.0
norflurazon 123 5.3 89.9 4.2 95.8 9.0
oxyfluorfen 110 3.7 95.4 2.9 94.3 7.8
pebulate 101 4.7 89.9 3.6 87.6 6.5
pentachlorophenol 95.0 5.4 95.1 4.0 88.2 6.7
permethrin cis 112 6.3 92.2 3.4 99.7 7.5
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Table 9. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Empore SDB-XC Disks; N=4 for Each
Concentration; Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.20 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
permethrin trans 107 4.1 92.8 2.8 91.8 7.5
phenanthrene 95.0 4.3 92.2 21 90.0 5.9
phorate 121 3.9 88.2 21 85.7 7.5
phosphamidon 126 3.8 94.7 3.8 99.7 6.1
profenofos 125 3.3 93.4 2.5 94.9 7.3
prometon 111 5.7 914 3.1 93.5 7.7
prometryn 111 4.3 92.3 3.3 92.0 8.1
pronamide 118 5.5 94.4 3.6 93.9 7.6
propachlor 96.3 5.0 91.2 2.7 87.7 7.0
propazine 103 6.3 91.5 3.1 91.4 7.5
pyrene 98.8 4.8 92.5 2.1 91.0 6.0
simazine 108 2.7 90.7 3.3 91.0 7.9
simetryn 119 5.3 93.6 3.1 93.6 7.9
tebuconazole 126 2.0 89.5 15 95.6 9.9
tebuthiuron 116 7.3 94.0 4.4 100 5.0
terbacil 120 3.4 92.3 3.4 95.2 7.8
terbutryn 111 4.3 93.0 2.7 93.1 7.9
tetrachlorvinphos 125 3.3 92.1 3.4 97.4 7.2
triadimefon 105 8.7 93.9 2.4 94.5 7.6
tribufos+merphos 116 3.7 93.6 2.8 100 7.3
trifluralin 109 2.3 88.1 2.6 86.5 7.4
vernolate 100 4.1 90.0 2.9 87.2 6.9
vinclozolin 105 3.9 89.3 3.4 89.8 7.7
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 85.0 4.8 88.4 2.9 84.8 6.2
4-chlorobiphenyl (3) 90.0 4.5 89.2 2.6 85.6 6.1
2,4Njlichlorobiphenyl (8) 88.8 7.1 88.8 2.0 86.1 6.5
2,23%-trichlorobiphenyl (18) 82.5 6.1 90.3 3.1 88.3 6.8
2,4,MNyichlorobiphenyl (28) 91.3 6.9 90.4 2.3 89.4 6.7
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Table 9. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Empore SDB-XC Disks; N=4 for Each
Concentration; Full Scan GC/MS Analyse8

Fortified Conc. Fortified Conc. Fortified Conc.
0.20 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
2,2\3,9Ngtrachlorobiphenyl (44) 91.3 6.9 91.1 3.1 89.9 7.6
2,23, 9Netrachlorobiphenyl (52) 95.0 4.3 90.6 29 89.6 6.6
2,3\NN\p-tetrachloroobiphenyl (70) 91.3 6.9 91.1 2.9 90.5 7.0
2,3,3Ng-pentachlorobiphenyl (110) 93.8 6.7 90.6 2.4 91.1 6.5
2,3\, 4\§-pentachlorobiphenyl (118) 97.5 6.6 91.2 2.3 91.4 6.7
2,208,4,28Njiexachlorobiphenyl (138) 90.0 4.5 91.3 3.1 91.1 7.6
2,208,4\5N\§-hexachlorobiphenyl (149) 93.8 5.1 91.1 3.0 91.5 7.0
2,200,408, INhexachlorobiphenyl (153) 95.0 4.3 91.2 1.7 91.6 7.6
2,20\3,4,4, MNjeptachlorobiphenyl (18 88.8 54 92.5 1.9 90.9 5.2
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 93.8 3.6 93.3 3.5 87.9 7.1
benzda]pyrened;, 79.6 3.8 90.2 2.0 91.2 4.2
triphenyl phosphate 86.4 5.2 102 4.2 94.9 7.3

a. Data obtained on the instrumentation described in Sect. 13.1.1.2.

b. Exceptions to the stated concentration are as follows: Surrogate concentratiofsgfe, pentachlorophenol
is 0.80 ug/L, MGK 246(a) is 0.067 pg/L, MGK 246(b) is 0.13 ug/L, tribufos+merphos is 0.40 ug/L,
c-permethrin is 0.2 ug/L, and tpermethrin is 0.2 ug/L.

c. Exceptions to the stated concentration are as follows: Surrogatentrations are Gug/L, pentachlorophenol
is 8.0 ug/L, MGK 246(a) is 0.67 ug/L, MGK 246(b) is 1.3 pg/L, tribufos+merphos is 4.0 pgdermethrin is
1.2 pg/L, and tpermethrin is 2 ug/L.

d. Exceptions to the stated concentration are as follBwsogate concentrations ar@ fg/L, pentachlorophenol
is 20 pg/L, MGK 246(a) is Z.pug/L, MGK 246(b) is 3.3 pg/L, tribufos+merphos is 10 pg/tpermethrin is
2.9 ug/L, and tpermethrin is 2 pg/L.
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Table 10. Precision and Accuracy DataObtained for Method Analytes Fortified into

Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

Empore SDB-XC Disks; N=4 for Each Matrix; Full Scan GC/MS Analyse$§

Ground Water®

Surface Water

ot cone ) ooy | mso | b [ e
acenaphthylene 2.0 94.1 2.4 87.4 7.8
acetochlor 2.0 95.6 2.2 92.0 7.1
alachlor 2.0 98.1 3.3 92.4 7.2
aldrin 2.0 87.0 1.8 84.9 6.4
ametryn 2.0 101 2.2 92.0 9.2
anthracene 2.0 96.0 2.9 90.3 8.2
atraton 2.0 100 3.8 93.9 7.5
atrazine 2.0 99.1 3.1 91.4 7.1
benzgalanthracene 2.0 105 2.4 99.8 8.4
benzdalpyrene 2.0 95.1 3.4 91.5 9.8
benzdb]fluoranthene 2.0 96.0 2.6 92.9 9.9
benzdg,h,ijperylene 2.0 97.3 4.2 97.9 10
benzdK]fluoranthene 2.0 124 3.5 118 8.2
BHT 2.0 91.3 3.7 87.5 7.3
bromacil 2.0 100 35 96.8 6.3
butachlor 2.0 98.3 25 94.3 6.9
butylate 2.0 96.4 3.0 90.5 7.8
butylbenzylphthalate 2.0 99.1 3.1 95.6 9.4
chlordane, cis 2.0 94.9 2.3 89.6 6.7
chlordane, trans 2.0 94.0 2.6 89.8 6.3
chlorfenvinphos 2.0 102 35 96.8 8.0
chlorobenzilate 2.0 100 3.2 96.3 9.3
chloroneb 2.0 94.8 1.9 95.6 7.7
chlorothalonil 2.0 95.8 3.0 91.8 6.4
chlorpropham 2.0 97.4 2.8 91.9 7.5
chlorpyrifos 2.0 97.0 2.9 90.0 6.9
chrysene 2.0 84.8 2.8 79.5 9.3
cyanazine 2.0 101 2.3 79.4 4.9
cycloate 2.0 99.0 3.6 93.0 7.1
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Table 10. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Empore SDB-XC Disks; N=4 for Each Matrix; Full Scan GC/MS Analyse$§

Fortified MeaGr:((?/l:nd Water” - aSnu(r);)ace Water
Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
dacthal (DCPA) 2.0 95.4 3.2 89.4 7.1
DDD, -4, 4N;j 2.0 92.8 31 86.5 7.0
DDE, - 4, 4Nj 2.0 94.9 2.7 90.0 6.4
DDT, -4, 4Nj 2.0 102 3.6 102 7.8
DEET 2.0 97.9 2.7 92.9 7.3
di(2-ethylhexyl)adipate 2.0 97.0 3.1 93.3 10
di(2-ethylhexyl)phthalate 2.0 109 29 104 6.3
dibenzda,hjanthracene 2.0 100 3.3 102 11
dibutyl phthalate 2.0 106 3.0 96.8 7.4
dichlorvos 2.0 96.8 2.6 90.9 7.1
dieldrin 2.0 96.8 3.2 92.6 6.5
diethylphthalate 2.0 96.1 2.6 89.9 8.5
dimethipin 2.0 9.0 24 8.50 25
dimethylphthalate 2.0 94.5 3.1 88.1 7.9
DIMP 2.0 87.3 3.1 76.6 6.5
dinitrotoluene, 2,4 2.0 97.5 2.7 93.3 7.6
dinitrotoluene, 2,6 2.0 96.1 2.3 90.6 8.0
diphenamid 2.0 100 3.4 94.6 7.2
disulfoton 2.0 91.6 25 81.5 7.2
endosulfan | 2.0 95.0 3.7 90.4 6.3
endosulfan Il 2.0 93.5 2.9 88.4 7.5
endosulfan sulfate 2.0 96.4 4.5 914 8.1
endrin 2.0 104 3.3 101 8.0
EPTC 2.0 97.3 2.5 90.6 7.6
ethion 2.0 98.3 3.6 95.6 8.1
ethoprop 2.0 103 1.1 98.9 9.5
ethyl parathion 2.0 96.8 3.7 92.9 8.4
etridiazole 2.0 99.9 2.7 95.8 7.4
fenarimol 2.0 106 2.4 103 9.4
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Table 10. Precision and Accuracy DataObtained for Method Analytes Fortified into

Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

Empore SDB-XC Disks; N=4 for Each Matrix; Full Scan GC/MS Analyse$§

Ground Water®

Surface Water

ot cone. o) ety | ro | Hemit [ oo
fluorene 2.0 94.4 2.3 88.5 8.0
fluridone 2.0 110 5.2 117 11

HCCPD 2.0 90.0 3.1 90.3 7.8
HCH, U] 2.0 94.4 3.0 88.3 7.7
HCH, b 2.0 95.5 3.4 90.3 6.1
HCH, a 2.0 96.4 2.9 92.3 6.6
H C H ,(lindane) 2.0 95.4 3.3 91.3 5.6
heptachlor 2.0 93.1 3.5 88.5 6.9
heptachlorepoxide 2.0 95.8 3.3 90.6 8.0
hexachlorobenzene 2.0 90.0 2.1 84.0 7.5
hexazinone 2.0 102 3.2 100 9.2
indendl1,2,3c,dpyrene 2.0 103 4.1 105 11

isophorone 2.0 93.4 2.7 86.9 7.2
methoxychlor 2.0 107 2.9 106 7.3
methyl parathion 2.0 98.8 3.0 94.5 6.9
metolachlor 2.0 98.6 3.2 93.1 6.6
metribuzin 2.0 98.4 2.9 89.9 6.7
mevinphos 2.0 99.8 3.4 97.0 8.2
MGK 264(a) 1.3 97.8 2.9 93.1 6.4
MGK 264(b) 0.67 96.9 4.4 95.4 6.8
molinate 2.0 97.6 2.8 91.3 7.6
napropamide 2.0 99.6 3.7 93.4 8.4
nitrofen 2.0 101 3.3 98.4 7.8
nonachlor, trans 2.0 94.4 2.9 89.4 7.4
norflurazon 2.0 102 4.4 99.6 8.8
oxyfluorfen 2.0 102 3.7 98.9 8.6
pebulate 2.0 96.8 2.9 90.4 1.7
pentachlorophenol 8.0 95.0 2.5 87.9 7.7
permethrin, cis 1.2 107 3.3 106 8.8
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Table 10. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Empore SDB-XC Disks; N=4 for Each Matrix; Full Scan GC/MS Analyse$§

Fortified MeaGr:((?/l:nd Water” - aSnu(r);)ace Water

Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
permethrin, trans 2.9 101 2.9 96.9 9.1
phenanthrene 2.0 93.0 2.7 87.5 7.8
phorate 2.0 96.0 2.8 90.9 7.0
phosphamidon 2.0 105 3.7 101 7.3
profenofos 2.0 100 2.7 96.3 8.5
prometon 2.0 99.3 3.1 92.6 7.5
prometryn 2.0 102 3.2 90.8 7.3
pronamide 2.0 101 3.0 95.9 6.9
propachlor 2.0 96.4 3.0 91.1 8.0
propazine 2.0 98.4 2.8 91.4 7.1
pyrene 2.0 95.5 2.9 91.0 7.8
simazine 2.0 98.5 3.3 91.0 6.3
simetryn 2.0 99.8 3.4 92.6 6.7
tebuconazole 2.0 110 4.5 112 9.8
tebuthiuron 2.0 105 3.9 96.1 9.3
terbacil 2.0 104 2.2 99.4 5.9
terbutryn 2.0 101 2.7 95.3 7.5
tetrachlorvinphos 2.0 105 3.6 100 7.0
triadimefon 2.0 102 3.7 96.6 7.2
tribufos+merphos 4.0 95.9 3.2 91.4 7.0
trifluralin 2.0 95.0 35 90.5 7.9
vernolate 2.0 95.9 3.1 89.5 7.6
vinclozolin 2.0 93.0 3.1 88.4 6.6
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 2.0 93.3 2.9 86.1 8.0
4-chlorobiphenyl (3) 2.0 93.1 2.4 86.5 8.0
2 , -dicNlorobiphenyl (8) 2.0 93.3 2.9 87.0 8.4
2, 2tighidBobiphenyl (18) 2.0 94.8 3.1 87.3 8.7
2, 4tricHldpbiphenyl (28) 2.0 94.6 3.4 88.6 7.3
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Table 10. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Empore SDB-XC Disks; N=4 for Each Matrix; Full Scan GC/MS Analyse$§

Fortified MeaGr:((?/l:nd Water” - aSnu(r);)ace Water

Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
2, 2 Ngtrachl&dkjphenyl (44) 2.0 94.5 2.6 89.0 7.6
2 , 2 Ngtrachldrdiijphenyl (52) 2.0 94.3 3.0 88.8 7.1
2 , 3 NgtrdcNprd®biphenyl (70) 2.0 95.5 2.7 89.6 8.1
2, 3, Petitachidlipbiphenyl (110) 2.0 94.9 2.8 88.8 7.7
2, 3 Nj;pentachibdijobphenyl (118) 2.0 95.0 2.7 89.3 8.1
2, 2 Nj, ®exachlctohiph&nidj(138) 2.0 94.3 2.9 89.0 8.0
2, 2 Nj, diexacNprobiptjen§l (149) 2.0 95.1 2.8 89.6 7.1
2, 2 Nj, 4hexachiordbipHenyj (153) 2.0 94.1 2.9 90.5 8.7
2, 2 Nj, 3-heptachlddpbiphenyl Ki8 2.0 97.3 2.7 90.6 8.0
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 5.0 96.6 2.7 89.2 7.8
benzda]pyrened;, 5.0 95.0 4.0 91.0 11
triphenyl phosphate 5.0 100 2.7 91.2 8.4

a. Data obtained on the instrumentation described in Sect. 13.1.1.2.

b. Tap water from ampundwatersourcewith high mineral contentTap water Ardnessvas334 mg/L as calcium
carbonate.

c. Tap water from a surface water sourt®C of 2.8 mg/L.

d. Recoveries have been corrected to reflect the native amount in the unfortified matrix water.
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Table 11. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using UCT 525 Universal Cartridges; N=4
for Each Concentration; Full Scan GC/MS Analyse$

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 101 2.0 93.6 0.51 99.8 0.88
acetochlor 99.0 3.9 93.6 2.1 104 2.1
alachlor 100 7.3 89.8 0.72 92.8 1.0
aldrin 77.0 5.0 78.4 2.9 85.0 34
ametryn 105 4.8 93.1 1.3 95.8 11
anthracene 106 3.8 92.3 1.0 104 0.71
atraton 112 2.9 90.3 4.1 96.8 2.2
atrazine 111 3.5 96.1 3.2 97.3 15
benzdalanthracene 112 5.1 99.1 3.8 112 3.6
benzdalpyrene 109 5.5 103 1.7 111 1.2
benzdb]fluoranthene 119 5.0 102 1.2 114 2.4
benzdg,h,ijperylene 112 2.9 102 4.3 113 2.8
benzdK]fluoranthene 105 1.9 103 2.4 113 3.1
BHT ND*® ND ND

bromacil 102 9.3 98.9 0.86 103 2.1
butachlor 107 3.6 86.3 11 99.4 14
butylate 85.0 7.1 83.0 2.2 84.0 3.0
butylbenzylphthalate 122 1.9 95.9 3.7 114 3.6
chlordane cis 98.0 5.3 102 25 101 1.3
chlordane trans 103 1.9 103 2.3 96.6 0.71
chlorfenvinphos 113 1.8 110 2.5 111 3.9
chlorobenzilate 82.0 9.3 99.8 51 94.1 1.3
chloroneb 93.0 2.2 92.0 2.9 100 14
chlorothalonil 116 2.8 106 3.8 105 15
chlorpropham 109 3.5 93.1 25 98.6 1.1
chlorpyrifos 102 5.1 93.4 3.3 97.2 25
chrysene 117 1.7 97.1 1.7 114 21
cyanazine 99.0 3.9 88.1 4.9 106 24
cycloate 102 3.9 87.4 1.0 88.8 1.2
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Table 11. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using UCT 525 Universal Cartridges; N=4
for Each Concentration; Full Scan GC/MS Analyse$

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
dacthal(DCPA) 105 3.6 102 35 101 1.7
DDD, 4,4Nj 107 3.6 85.8 0.75 105 14
DDE, 4,4Nj 99.0 3.9 82.3 1.3 101 1.0
DDT, 4,4Nj 116 2.8 87.6 2.8 112 0.83
DEET 103 1.9 98.3 3.2 104 2.0
di(2-ethylhexyl)adipate 112 4.1 96.6 3.1 111 1.8
di(2-ethylhexyl)phthalate 137 3.7 97.6 1.3 110 24
dibenzda,hjanthracene 110 3.6 95.4 2.5 109 15
dibutyl phthalate 115 3.3 101 15 114 2.6
dichlorvos 104 3.1 91.6 1.7 88.8 2.7
dieldrin 103 1.9 87.4 0.55 98.1 0.39
diethylphthalate 111 1.8 111 2.3 114 1.4
dimethipin 24.0 14 29.5 6.5 24.9 2.5
dimethylphthalate 110 3.6 113 0.25 113 0.78
DIMP 112 5.8 90.0 1.9 93.7 3.0
dinitrotoluene 2,4 126 1.8 105 2.6 113 25
dinitrotoluene 2,6 121 1.7 106 0.71 111 0.67
diphenamid 106 2.2 95.1 0.90 97.8 0.69
disulfoton 79.0 25 91.5 8.9 85.3 15
endosulfan | 95.0 5.3 88.4 13 101 1.0
endosulfarl 103 1.9 89.6 35 103 1.0
endosulfan sulfate 112 7.1 96.5 2.4 106 0.75
endrin 89.0 5.7 82.9 3.4 91.3 4.0
EPTC 89.0 2.2 88.0 0.80 85.8 0.60
ethion 106 2.2 100 2.7 108 3.1
ethoprop 110 2.1 91.3 1.6 96.2 1.4
ethyl parathion 117 4.3 97.6 2.3 105 3.5
etridiazole 118 34 90.6 2.2 101 15
fenarimol 110 4.7 87.1 2.0 91.7 3.4
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Table 11. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using UCT 525 Universal Cartridges; N=4
for Each Concentration; Full Scan GC/MS Analyse$

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
fluorene 106 3.8 97.5 2.1 101 11
fluridone 92.0 5.0 103 4.9 98.6 2.9
HCCPD 92.0 35 65.6 1.7 68.0 5.8
HCH, U] 101 3.8 92.5 1.3 95.2 0.47
HCH, b 101 3.8 94.0 4.0 102 1.7
HCH, a 97.0 6.2 96.4 1.3 101 0.49
H C H ,(lindane) 90.0 4.4 95.6 2.1 97.9 1.8
heptachlor 96.0 3.4 83.1 2.0 86.2 1.2
heptachlorepoxide 104 3.1 86.9 2.0 95.9 1.6
hexachlorobenzene 94.0 5.5 78.4 3.8 93.0 1.9
hexazinone 107 1.9 84.6 1.7 94.6 2.6
indendl1,2,3c,dpyrene 113 4.5 95.0 2.1 112 2.4
isophorone 108 3.0 108 3.2 102 1.1
methoxychlor 122 1.9 89.9 1.5 109 0.72
methyl parathion 129 3.0 103 2.1 112 2.5
metolachlor 109 1.8 93.1 11 97.8 0.42
metribuzin 116 2.8 97.3 0.30 106 25
mevinphos 115 3.3 96.1 3.1 97.0 15
MGK 264(a) 94.0 2.5 75.5 1.9 88.3 41
MGK 264(b) 94.0 2.5 82.8 0.35 92.3 0.80
molinate 88.0 3.7 89.4 1.2 88.9 2.1
napropamide 105 3.6 89.9 2.4 99.2 15
nitrofen 129 3.0 106 2.7 113 3.9
nonachlor trans 119 3.2 103 2.3 96.2 1.0
norflurazon 106 2.2 91.9 1.6 102 1.6
oxyfluorfen 129 1.6 93.9 2.9 111 3.5
pebulate 85.0 8.0 84.5 1.7 84.7 24
pentachlorophenol 104 4.1 100 1.3 96.0 3.6
permethrin cis 110 3.6 107 1.3 107 2.2
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Table 11. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using UCT 525 Universal Cartridges; N=4
for Each Concentration; Full Scan GC/MS Analyse$

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
permethrin trans 115 3.3 96.1 31 97.0 1.5
phenanthrene 94.0 25 75.5 1.9 88.3 4.1
phorate 94.0 2.5 82.8 0.35 92.3 0.80
phosphamidon 88.0 3.7 89.4 1.2 88.9 2.1
profenofos 105 3.6 89.9 2.4 99.2 15
prometon 129 3.0 106 2.7 113 3.9
prometryn 119 3.2 103 2.3 96.2 1.0
pronamide 106 2.2 91.9 1.6 102 1.6
propachlor 129 1.6 93.9 29 111 3.5
propazine 85.0 8.0 84.5 1.7 84.7 2.4
pyrene 104 4.1 100 1.3 96.0 3.6
simazine 110 3.6 107 13 107 2.2
simetryn 115 3.3 96.1 3.1 97.0 1.5
tebuconazole 94.0 2.5 75.5 1.9 88.3 4.1
tebuthiuron 94.0 25 82.8 0.35 92.3 0.80
terbacil 88.0 3.7 89.4 1.2 88.9 21
terbutryn 105 3.6 89.9 2.4 99.2 15
tetrachlorvinphos 129 3.0 106 2.7 113 3.9
triadimefon 119 3.2 103 2.3 96.2 1.0
tribufos+merphos 106 2.2 91.9 1.6 102 1.6
trifluralin 129 1.6 93.9 2.9 111 35
vernolate 85.0 8.0 84.5 1.7 84.7 2.4
vinclozolin 104 4.1 100 1.3 96.0 3.6
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 75.0 2.7 81.0 2.6 85.0 1.1
4-chlorobiphenyl (3) 85.0 2.4 84.4 2.8 88.9 15
2,4Njlichlorobiphenyl (8) 85.0 2.4 82.5 2.2 87.1 0.51
2,23%-trichlorobiphenyl (18) 104 3.1 89.3 2.9 95.3 4.0
2,4,MNyichlorobiphenyl (28) 81.0 2.5 88.6 3.3 92.4 0.48
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Table 11. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using UCT 525 Universal Cartridges; N=4
for Each Concentration; Full Scan GC/MS Analyse$

Fortified Conc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
2,2\3,9Ngtrachlorobiphenyl (44) 85.0 9.7 91.1 3.1 93.4 1.6
2,2N\§, MNetrachlorobiphenyl (52) 84.0 3.9 90.3 4.4 96.4 1.1
2,3Ng-tetrachloroobiphenyl (70) 84.0 3.9 92.4 3.4 97.0 0.94
2,3,3Ng-pentachlorobiphenyl (110) 81.0 2.5 94.3 3.2 97.1 0.90
2,3\, 2\§-pentachlorobiphenyl (118) 90.0 2.6 94.5 3.7 98.8 1.1
2,2N\3,4,A8Njpexachlorobiphenyl (138) 86.0 4.7 99.0 3.2 105 1.3
2,208,4\5N\§-hexachlorobiphenyl (149) 87.0 5.8 96.5 4.3 101 1.2
2,200,408, INhexachlorobiphenyl (153) 79.0 2.5 96.9 2.8 101 1.1
2,208,4,48, MNjeptachlorobiphenyl (18 101 2.0 93.1 2.9 91.6 2.2
Surrogate Analytes
1,3-dimethyt2-nitrobenzene 92.9 4.0 98.9 3.1 88.8 4.0
benzda]pyrened;, 112 2.1 101 2.6 101 4.9
triphenyl phosphate 107 2.5 97.9 4.1 104 3.2
a. Data obtained on the instrumentation described in Sect. 13.1.1.4.
b. Exceptions to the stated concentration are as follows: Surrogate concentratmOsgfe, pentachlorophenol

!s 1.0ug/L, cpermethrin is 0.3 ug/L, t-permethrin is 0.8 ug/L, MGK 264 (a) is 0.08 ug/L and MGK 264 (b)
C. :Esx(():'égtlilc?r?;to thetated concentration are as follows: Surrogate concentratioBQargL, pentachlorophenol

is 8.0ug/L, c-permethrin isl.0 pug/L, t-permethrin is8.0 ug/L, MGK 264 (a) is 0.6 ug/L and MGK 264 (b) is
d. éfclé%/tli_c.)ns to the stated concentratios as follows: Surrogate concentrations@fug/L, pentachlorophenol

!s 20.0 pg/L, epermethrin i2.5ug/L, and tpermethrin is7.5ug/L, MGK 264 (a) is 1.ug/L and MGK 264 (b)
e EDBS Lll\lgcﬂ_ determinedAnaIyte could not be determineddasise of the low fortified concentration relative to the

LRB.
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Table 12. Precision and Accuracy DataObtained for Method Analytes Fortified into

Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

UCT 525 UniversalCartridges; N=4 for Each Matrix; Full Scan GC/MS Analyse$

Ground Water®

Surface Water

ot cone ) ety | mso | b [ e
acenaphthylene 2.0 99.3 5.7 95.1 1.8
acetochlor 2.0 97.4 55 106 4.9
alachlor 2.0 93.5 3.5 95.0 3.3
aldrin 2.0 94.9 4.0 81.1 0.59
ametryn 2.0 98.9 5.7 934 6.2
anthracene 2.0 102 4.7 101 1.6
atraton 2.0 92.6 5.9 87.3 5.3
atrazine 2.0 100 4.6 95.6 15
benzgalanthracene 2.0 104 15 102 2.4
benzdalpyrene 2.0 106 3.2 100 2.7
benzdb]fluoranthene 2.0 104 3.3 100 3.9
benzdg,h,ijperylene 2.0 101 3.9 101 5.3
benzdK]fluoranthene 2.0 103 3.0 101 2.6
BHT 2.0 95.5 1.2 114 1.9
bromacil 2.0 98.9 55 104 4.6
butachlor 2.0 96.4 2.9 95.6 3.3
butylate 2.0 87.6 3.2 83.6 1.8
butylbenzylphthalate 2.0 107 4.1 107 2.9
chlordane, cis 2.0 96.1 6.2 98.0 5.9
chlordane, trans 2.0 94.5 5.9 98.3 7.3
chlorfenvinphos 2.0 93.1 3.9 111 3.4
chlorobenzilate 2.0 101 5.6 97.1 4.3
chloroneb 2.0 104 2.0 108 4.0
chlorothalonil 2.0 108 15 110 2.2
chlorpropham 2.0 95.9 5.6 98.1 2.4
chlorpyrifos 2.0 97.8 5.3 103 4.1
chrysene 2.0 106 2.2 100 3.2
cyanazine 2.0 97.4 5.2 91.0 11
cycloate 2.0 92.3 5.6 95.1 1.6
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Table 12. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
UCT 525 UniversalCartridges; N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:?J/l:nd Water” - aSnu(r);)ace Water
Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
dacthal (DCPA) 2.0 92.1 7.3 107 4.3
DDD, -4, 4N;j 2.0 93.1 3.7 91.0 2.0
DDE, - 4, 4Nj 2.0 90.0 3.6 85.6 2.7
DDT, -4, 4Nj 2.0 91.4 3.7 90.4 3.5
DEET 2.0 101 1.8 109 11
di(2-ethylhexyl)adipate 2.0 102 5.8 106 3.4
di(2-ethylhexyl)phthalate 2.0 107 2.7 104 2.2
dibenzda,hjanthracene 2.0 106 6.2 102 2.2
dibutyl phthalate 2.0 110 3.7 107 15
dichlorvos 2.0 90.4 7.3 88.8 2.3
dieldrin 2.0 96.0 5.4 96.3 2.6
diethylphthalate 2.0 110 2.5 107 1.1
dimethipin 2.0 29.4 8.7 38.1 4.2
dimethylphthalate 2.0 111 2.4 111 1.0
DIMP 2.0 89.6 5.9 99.6 5.9
dinitrotoluene, 2,4 2.0 95.6 7.0 105 4.1
dinitrotoluene, 2,6 2.0 95.6 6.2 101 5.0
diphenamid 2.0 98.5 5.6 101 2.3
disulfoton 2.0 79.6 5.9 103 6.3
endosulfan | 2.0 96.9 7.0 93.0 4.5
endosulfan Il 2.0 98.5 5.7 94.3 4.1
endosulfan sulfate 2.0 102 2.8 100 2.1
endrin 2.0 97.9 2.6 88.1 3.4
EPTC 2.0 89.0 7.2 85.8 3.0
ethion 2.0 95.8 6.9 98.9 4.3
ethoprop 2.0 94.9 5.7 103 3.9
ethyl parathion 2.0 97.6 5.9 103 3.0
etridiazole 2.0 104 2.4 104 3.1
fenarimol 2.0 93.5 4.4 86.6 3.3
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Table 12. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
UCT 525 UniversalCartridges; N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:?)/l:nd Water” - aSnu(r);)ace Water
Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
fluorene 2.0 101 5.1 104 1.8
fluridone 2.0 111 3.9 97.4 6.0
HCCPD 2.0 64.6 6.7 69.1 2.8
HCH, U 2.0 93.5 5.7 91.8 2.4
HCH, b 2.0 97.9 4.2 97.8 1.8
HCH, a 2.0 102 6.4 94.3 3.7
H C H ,(lindane) 2.0 100 6.8 90.0 2.1
heptachlor 2.0 91.0 3.0 86.1 15
heptachlorepoxide 2.0 98.3 6.2 91.6 1.6
hexachlorobenzene 2.0 90.4 4.0 89.0 2.7
hexazinone 2.0 93.4 3.1 97.0 8.1
indendl1,2,3c,dpyrene 2.0 107 6.6 103 4.6
isophorone 2.0 104 3.9 101 2.6
methoxychlor 2.0 94.0 5.6 94.0 2.6
methyl parathion 2.0 100 3.7 110 2.5
metolachlor 2.0 97.5 5.6 97.8 2.1
metribuzin 2.0 102 2.6 120 0.77
mevinphos 2.0 89.9 5.3 96.3 4.5
MGK 264(a) 1.3 92.9 2.3 86.4 4.1
MGK 264(b) 0.67 95.9 4.1 92.6 3.9
molinate 2.0 94.9 5.0 89.1 2.3
napropamide 2.0 95.9 4.6 104 3.1
nitrofen 2.0 111 6.2 96.4 5.3
nonachlor, trans 2.0 105 4.0 98.4 5.3
norflurazon 2.0 98.1 3.8 101 6.4
oxyfluorfen 2.0 91.8 7.7 94.9 5.0
pebulate 2.0 89.3 4.4 84.3 1.0
pentachlorophenol 8.0 98.3 2.6 97.3 2.9
permethrin, cis 1.0 92.6 6.0 108 4.3
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Table 12. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
UCT 525 UniversalCartridges; N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified Ground Water® Surface Waterr

Analytes Cone. (kgL) R'\gi?)?/eof;}' RSD R'\gii\r;eoff RSD
permethrin, trans 3.0 91.4 7.1 100 2.3
phenanthrene 2.0 106 3.7 104 2.5
phorate 2.0 95.5 2.0 98.9 4.8
phosphamidon 2.0 100 3.3 114 2.8
profenofos 2.0 98.4 4.4 108 1.7
prometon 2.0 96.9 2.1 88.4 5.7
prometryn 2.0 98.8 4.9 94.6 4.9
pronamide 2.0 95.1 5.5 96.6 3.4
propachlor 2.0 106 14 110 34
propazine 2.0 101 2.8 96.4 2.5
pyrene 2.0 106 1.2 107 2.2
simazine 2.0 101 3.7 96.1 3.0
simetryn 2.0 98.6 4.2 87.9 3.8
tebuconazole 2.0 94.4 5.4 96.0 5.2
tebuthiuron 2.0 88.5 7.1 101 1.8
terbacil 2.0 101 5.6 95.8 10
terbutryn 2.0 97.3 5.1 87.4 5.1
tetrachlorvinphos 2.0 97.5 6.6 104 5.4
triadimefon 2.0 99.3 2.1 101 3.0
tribufos+merphos 4.0 96.6 7.3 107 2.0
trifluralin 2.0 90.8 2.2 90.0 4.5
vernolate 2.0 88.0 6.0 88.3 1.8
vinclozolin 2.0 98.6 7.0 111 1.7
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 2.0 90.8 1.7 96.3 5.6
4-chlorobiphenyl (3) 2.0 96.1 0.65 99.9 5.4
2 , -dicNlorobiphenyl (8) 2.0 97.9 0.87 86.6 6.3
2, 2tighidBobiphenyl (18) 2.0 101 3.8 90.9 7.5
2, 4tricHldpbiphenyl (28) 2.0 101 2.2 86.1 4.9
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Table 12. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
UCT 525 UniversalCartridges; N=4 for Each Matrix; Full Scan GC/MS Analyse$

Fortified MeaGr:?)/l:nd Water” - aSnu(r);)ace Water

Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
2, 2 Ngtr&chl&ddjphenyl (44) 2.0 93.0 3.0 88.1 6.9
2, 2 Ngtrachl&dgjphenyl (52) 2.0 97.1 3.1 87.8 6.6
2, 3 NptrdcNprd®biphenyl (70) 2.0 107 1.5 88.1 5.2
2, 3, Petitachidlipbiphenyl (110) 2.0 107 1.3 92.0 6.3
2, 3 Nj;pentachiblipbiphenyl (118) 2.0 108 1.2 91.3 6.4
2, 2 Nj, ®exachlctohiph&nidj(138) 2.0 110 2.0 93.8 5.3
2, 2 Nj, exacNarobiptien§l (149) 2.0 106 1.4 91.5 6.0
2, 2 Nj, dhexacNjordbiphenyj (153) 2.0 108 0.89 91.3 6.3
2, 2 Nj, 3-heptacrldipbipheny! Ki8 2.0 99.6 1.0 87.6 7.2
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 5.0 91.7 7.5 89.0 6.5
benzda]pyrened;, 5.0 103 2.7 104 3.0
triphenyl phosphate 5.0 104 0.58 112 3.5

a. Data obtained on the instrumentation described in Sect. 13.1.1.4.

b. Tap water from ground water source with high mineral content. Tap water hardnes®®a®gA. as calcium
carbonate.

c. Tap water from a surface water sourt®C of 2.4 mg/L.

d. Recoveries have been corrected to reflect the native amount in the unfortifiedvmadérix
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Table 13. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Horizon Atlantic DVB Disks; N=5 for
Each Concentration; Full Scan GC/MS Analyse$

Fortified C onc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
acenaphthylene 87.3 3.4 86.6 1.1 90.5 1.3
acetochlor 92.3 4.0 93.9 2.6 95.2 14
alachlor 95.6 8.0 93.4 2.0 94.6 14
aldrin 85.6 1.2 84.7 5.7 90.4 1.2
ametryn 91.4 35 93.9 2.9 95.8 1.5
anthracene 87.2 4.6 90.2 2.2 92.9 1.4
atraton 93.2 5.2 94.9 5.3 98.5 24
atrazine 94.5 7.4 92.9 29 95.0 1.9
benzdalanthracene 93.6 2.5 90.6 2.1 91.3 1.7
benzdalpyrene 88.9 3.5 85.8 3.0 88.2 3.9
benzdb]fluoranthene 87.9 3.6 85.1 3.0 89.0 4.0
benzdg,h,ijperylene 88.3 4.2 79.8 3.9 84.5 3.8
benzdK]fluoranthene 91.1 3.8 85.9 2.7 87.2 3.9
BHT 89.8 5.0 84.9 15 87.6 12
bromacil 96.9 1.9 94.3 2.8 96.6 3.6
butachlor 94.9 5.0 91.5 2.8 93.0 2.4
butylate 86.9 2.4 88.0 2.4 91.5 15
butylbenzylphthalate 104 19 94.5 3.9 93.6 1.2
chlordane cis 92.1 6.5 89.2 4.9 89.7 25
chlordane trans 91.2 5.0 89.4 4.2 88.9 2.3
chlorfenvinphos 89.1 7.7 94.0 4.3 95.3 2.4
chlorobenzilate 96.0 4.0 93.8 4.4 92.4 1.9
chloroneb 89.7 4.2 90.9 14 93.6 1.3
chlorothalonil 89.0 4.8 94.3 1.6 97.3 2.3
chlorpropham 93.7 7.7 92.5 2.3 95.8 0.75
chlorpyrifos 89.1 2.6 91.3 3.2 94.4 2.1
chrysene 90.7 2.3 92.0 2.6 90.9 1.4
cyanazine 101 8.6 108 3.3 114 3.7
cycloate 90.0 4.9 89.6 1.7 92.4 0.32
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Table 13. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Horizon Atlantic DVB Disks; N=5 for
Each Concentration; Full Scan GC/MS Analyse$

Fortified C onc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
dacthal(DCPA) 93.9 3.3 94.3 2.1 96.0 1.2
DDD, 4,4Nj 91.0 34 91.8 34 88.3 1.8
DDE, 4,/4j 83.9 4.3 87.9 6.8 85.6 3.0
DDT, 4,4Nj 88.8 6.0 88.3 4.2 86.4 24
DEET 91.6 55 92.9 2.0 94.5 0.82
di(2-ethylhexyl)adipate 84.1 8.6 76.2 3.3 76.5 3.1
di(2-ethylhexyl)phthalate ND*® 77.0 2.7 72.7 2.8
dibenzqda,hanthracene 85.3 5.0 76.7 3.7 81.5 4.5
dibutyl phthalate ND 111 2.2 95.0 0.96
dichlorvos 93.2 4.4 86.7 0.98 89.3 2.3
dieldrin 93.6 9.2 91.3 6.2 91.1 2.8
diethylphthalate 93.6 5.4 91.4 2.2 94.2 0.90
dimethipin 36.0 13 32.8 25 28.4 9.6
dimethylphthalate 89.4 5.3 90.0 1.0 92.6 1.0
DIMP 89.9 5.3 83.9 2.7 86.8 1.8
dinitrotoluene 2,4 88.6 5.8 92.1 14 97.0 1.3
dinitrotoluene 2,6 89.3 5.7 89.1 2.1 94.0 0.67
diphenamid 93.8 3.2 94.7 2.1 96.2 1.4
disulfoton 71.0 5.0 77.4 4.9 77.8 4.8
endosulfan | 87.9 9.2 89.6 3.3 91.1 14
endosulfan Il 94.8 5.8 91.5 6.7 90.6 3.0
endosulfan sulfate 95.1 4.8 934 2.7 934 1.7
endrin 88.1 2.1 92.5 4.7 93.0 2.3
EPTC 85.8 3.5 86.2 0.96 90.5 1.8
ethion 96.1 4.3 93.5 3.9 92.7 2.8
ethoprop 91.9 4.1 92.1 2.7 95.7 0.71
ethyl parathion 92.9 7.8 88.8 3.1 93.4 2.8
etridiazole 84.6 6.7 88.8 14 92.3 11
fenarimol 99.8 5.9 95.9 3.7 100 3.4
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Table 13. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Horizon Atlantic DVB Disks; N=5 for
Each Concentration; Full Scan GC/MS Analyse$

Fortified C onc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®
Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
fluorene 86.6 4.4 88.1 1.2 92.5 0.53
fluridone 954 8.2 96.1 5.9 101 4.6
HCCPD 72.6 6.9 73.5 24 76.5 4.4
HCH, U] 91.5 5.9 91.1 1.3 93.3 0.71
HCH, b 96.1 6.1 94.4 2.8 97.0 2.3
HCH, U 88.5 5.7 90.6 3.4 93.4 15
H C H ,(lindane) 89.4 4.0 92.1 3.0 92.3 0.85
heptachlor 91.9 9.9 89.8 3.2 92.6 0.26
heptachlorepoxide 86.8 3.3 91.3 5.7 92.8 2.4
hexachlorobenzene 86.8 6.1 89.5 1.9 90.5 11
hexazinone 95.0 3.8 97.8 1.8 100 1.7
indendl1,2,3c,dpyrene 85.3 5.5 80.2 3.7 86.1 4.3
isophorone 88.2 6.0 87.4 1.3 87.1 1.5
methoxychlor 94.1 4.0 93.0 2.6 92.2 1.3
methyl parathion 90.3 3.8 93.6 3.1 95.4 0.43
metolachlor 90.3 5.0 93.9 3.2 96.6 1.6
metribuzin 93.3 4.7 94.8 15 95.4 2.0
mevinphos 90.1 4.7 89.4 1.6 93.2 0.92
MGK 264(a) 87.5 4.0 92.3 2.6 94.5 15
MGK 264(b) 86.3 7.9 94.4 3.9 96.3 2.5
molinate 90.5 6.9 89.2 11 91.6 14
napropamide 97.3 7.6 93.3 3.8 92.9 1.2
nitrofen 90.4 5.1 94.4 3.3 94.0 1.3
nonachlor trans 86.7 4.2 86.8 2.4 86.0 3.3
norflurazon 97.0 3.8 95.1 2.3 98.9 3.3
oxyfluorfen 94.3 5.2 93.2 4.5 92.9 1.9
pebulate 90.5 3.7 88.4 1.6 90.9 2.0
pentachlorophenol 93.0 4.4 97.4 3.9 94.8 3.4
permethrin cis 87.7 2.0 79.8 1.3 80.9 3.5
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Table 13. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Horizon Atlantic DVB Disks; N=5 for
Each Concentration; Full Scan GC/MS Analyse$

Fortified C onc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
permethrin trans 89.3 3.2 82.3 2.2 83.2 2.0
phenanthrene 88.6 3.9 90.1 2.4 92.6 1.7
phorate 83.7 4.2 88.8 2.3 91.1 0.97
phosphamidon 98.3 6.5 95.2 2.9 95.5 2.0
profenofos 92.0 8.6 93.7 2.8 94.7 4.2
prometon 90.0 3.8 93.9 3.2 96.0 0.79
prometryn 94.0 2.0 98.9 3.9 102 2.2
pronamide 92.3 4.0 93.5 1.7 96.1 1.9
propachlor 88.8 5.2 91.5 2.8 94.7 0.89
propazine 95.5 3.3 93.5 2.6 95.7 0.55
pyrene 92.2 4.3 91.8 3.8 92.3 2.1
simazine 93.9 3.8 94.2 1.8 98.7 2.9
simetryn 95.1 2.1 93.8 2.8 95.4 1.0
tebuconazole 93.2 5.3 94.7 2.0 97.0 2.3
tebuthiuron 95.4 11 91.3 9.5 99.6 8.9
terbacil 91.4 6.1 94.5 1.9 96.2 2.9
terbutryn 96.5 5.1 93.7 3.0 95.5 15
tetrachlorvinphos 95.6 4.9 92.3 3.1 93.0 2.8
triadimefon 94.5 2.4 96.1 3.3 96.7 2.6
tribufos 82.0 5.2 95.8 4.4 93.7 1.6
trifluralin 91.0 5.8 91.2 2.1 95.9 0.75
vernolate 87.3 25 87.0 11 90.7 1.8
vinclozolin 94.3 8.5 94.7 4.6 94.9 2.2
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 85.3 5.2 87.2 1.8 90.0 0.53
4-chlorobiphenyl (3) 88.2 4.0 88.1 1.3 92.0 1.1
2,4Njlichlorobiphenyl (8) 87.1 5.8 90.8 2.0 92.5 0.43
2,23%-trichlorobiphenyl (18) 89.4 2.5 91.0 2.9 92.0 0.54
2,4,MNyichlorobiphenyl (28) 84.4 6.8 90.6 3.1 90.8 0.41
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Table 13. Precision and Accuracy DataObtained for Method Analytes Fortified in Reagent
Water at Three Concentrationsand Extracted Using Horizon Atlantic DVB Disks; N=5 for
Each Concentration; Full Scan GC/MS Analyse$

Fortified C onc. Fortified Conc. Fortified Conc.
0.25 pg/L° 2.0 pg/L® 5.0 pg/L®

Analytes Ig/leec%r:/:z/:y RSD Igﬂeec?)r:/;/:y RSD Ig/leeca:)r\l/g/?y RSD
2,2\3,9Ngtrachlorobiphenyl (44) 87.2 7.5 89.6 2.8 90.3 1.7
2,20\p, MNetrachlorobiphenyl (52) 89.4 54 88.8 2.2 89.4 2.7
2,3\NN\p-tetrachloroobiphenyl (70) 87.8 8.3 88.3 5.0 89.4 1.7
2,3,3Ng-pentachlorobiphenyl (110) 87.1 3.2 90.5 4.1 88.5 3.4
2,3\, 4\§-pentachlorobiphenyl (118) 85.5 3.4 89.0 4.3 84.3 4.1
2,2N\3,4,A8Njpexachlorobiphenyl (138) 85.9 5.7 88.6 3.9 86.4 2.8
2,2N\3,4N\gN\g-hexachlorobiphenyl (149) 84.3 6.6 88.0 4.5 86.7 3.6
2,228,405, INhexachlorobiphenyl (153) 83.1 4.4 87.7 4.7 85.1 4.6
2,20\3,4,4, MNjeptachlorobiphenyl (18 81.9 6.0 87.1 4.5 86.5 2.9
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 86.4 4.0 86.2 1.9 88.0 0.92
benzda]pyrened;, 89.6 3.5 93.5 51 98.9 4.2
triphenyl phosphate 87.8 2.6 93.3 2.9 99.9 1.8

a. Data obtained on the instrumentation described in Sect. 13.1.1.3.

b. Exceptions to the stated concentration are as follows: Surrogate concentrations are fpéntach]orophenol
is 1.0 ug/L, MGK 264 (a) is @00ug/L and MGK 264 (b) is @50 ug/L.

c. Exceptions to the stated concentration are as follows: Surrogate concentrations are 5.0 pg/L, pentachlorophenol
is 8.0 ug/L, , MGK 264 (a) i4.6 ug/L and MGK 264 (pis 0.4 ug/L.

d. Exceptions to the stated concentration are as follows: Surrogate concentrations are 5.0 pg/L, pentachlorophenol
is 20.0 ug/L, , MGK 264 (a) i4.0ug/L and MGK 264 (b) i4.0ug/L.

e. ND = Not determined Analyte could not be determinégcause of high laboratory reagent blank vateksive
to the fortification concentration
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Table 14. Precision and Accuracy DataObtained for Method Analytes Fortified into

Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

Horizon Atlantic DVB Disks; N=5 for Each Matrix; Full Scan GC/MS Analyses

Synthetic Hard Water”

Surface Water

ot e e
acenaphthylene 2.0 90.9 2.2 92.1 1.8
acetochlor 2.0 98.7 0.47 97.0 2.6
alachlor 2.0 96.9 1.2 95.0 1.6
aldrin 2.0 93.3 34 93.2 2.9
ametryn 2.0 90.8 4.2 90.0 3.2
anthracene 2.0 95.3 2.2 94.8 1.6
atraton 2.0 85.8 5.7 88.2 4.5
atrazine 2.0 92.2 3.2 93.3 0.82
benzgalanthracene 2.0 92.1 2.4 91.9 1.7
benzdalpyrene 2.0 87.4 2.3 86.8 2.4
benzdb]fluoranthene 2.0 85.7 3.6 85.8 3.0
benzdg,h,ijperylene 2.0 79.1 1.6 78.4 6.1
benzdK]fluoranthene 2.0 87.9 3.3 85.1 3.5
BHT 2.0 92.6 1.6 93.8 24
bromacil 2.0 95.4 4.2 96.1 2.7
butachlor 2.0 93.5 3.6 93.4 2.1
butylate 2.0 95.0 2.0 95.8 3.4
butylbenzylphthalate 2.0 92.8 3.2 92.5 1.9
chlordane, cis 2.0 89.0 1.7 89.8 2.3
chlordanefrans 2.0 89.7 1.6 90.3 1.3
chlorfenvinphos 2.0 95.2 4.1 95.1 2.3
chlorobenzilate 2.0 94.3 4.1 93.2 1.7
chloroneb 2.0 95.6 1.2 95.6 15
chlorothalonil 2.0 97.1 1.9 97.8 1.6
chlorpropham 2.0 97.1 1.4 97.4 2.0
chlorpyrifos 2.0 95.2 2.5 95.0 2.2
chrysene 2.0 94.8 2.7 91.8 2.3
cyanazine 2.0 98.7 7.1 97.4 5.4
cycloate 2.0 94.4 2.3 94.5 2.0
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Table 14. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Horizon Atlantic DVB Disks; N=5 for Each Matrix; Full Scan GC/MS Analyses

Fortified fﬂy;;:i;:)c Hard Water” — aSnu(r);)ace Water’
Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
dacthal (DCPA) 2.0 97.5 1.7 98.0 0.56
DDD, -4, 4N;j 2.0 86.5 35 87.5 14
DDE, - 4, 4Nj 2.0 83.6 1.7 84.2 2.6
DDT, -4, 4Nj 2.0 82.4 21 82.5 0.57
DEET 2.0 99.3 24 99.3 2.9
di(2-ethylhexyl)adipate 2.0 72.1 1.4 73.4 2.0
di(2-ethylhexyl)phthalate 2.0 73.0 3.6 74.7 3.1
dibenzda,hanthracene 2.0 75.8 2.1 75.2 6.3
dibutyl phthalate 2.0 116 2.3 114 1.0
dichlorvos 2.0 90.0 3.6 91.4 2.2
dieldrin 2.0 90.4 4.9 88.3 1.8
diethylphthalate 2.0 96.7 2.3 96.4 1.1
dimethipin 2.0 45.0 24 34.8 17
dimethylphthalate 2.0 94.3 1.8 95.2 1.9
DIMP 2.0 84.6 3.5 88.3 5.1
dinitrotoluene, 2,4 2.0 93.4 5.6 98.2 3.0
dinitrotoluene, 2,6 2.0 92.9 3.3 95.5 11
diphenamid 2.0 95.5 2.6 95.2 1.8
disulfoton 2.0 80.0 51 73.4 10
endosulfan | 2.0 68.1 2.7 59.4 7.7
endosulfan Il 2.0 90.6 6.2 89.7 4.8
endosulfan sulfate 2.0 92.6 3.2 92.1 2.4
endrin 2.0 90.6 3.4 93.0 25
EPTC 2.0 93.0 2.0 94.6 2.0
ethion 2.0 92.8 3.2 89.3 11
ethoprop 2.0 99.1 2.1 98.7 2.6
ethyl parathion 2.0 95.4 1.9 96.3 6.8
etridiazole 2.0 96.1 2.6 95.1 2.8
fenarimol 2.0 98.7 4.5 94.4 1.8
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Table 14. Precision and Accuracy DataObtained for Method Analytes Fortified into

Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

Horizon Atlantic DVB Disks; N=5 for Each Matrix; Full Scan GC/MS Analyses

Synthetic Hard Water”

Surface Water

ot e e
fluorene 2.0 93.3 1.7 93.0 2.4
fluridone 2.0 89.1 6.1 87.0 10

HCCPD 2.0 83.8 2.7 85.4 3.8
HCH, U] 2.0 95.2 2.6 96.4 3.6
HCH, b 2.0 99.6 3.1 98.5 2.9
HCH, a 2.0 94.8 3.3 94.2 24
H C H ,(lindane) 2.0 92.8 1.8 94.1 2.8
heptachlor 2.0 90.5 3.7 91.4 3.7
heptachlorepoxide 2.0 95.4 4.5 92.3 3.0
hexachlorobenzene 2.0 93.6 13 92.8 1.8
hexazinone 2.0 95.1 1.6 94.9 4.4
indendl1,2,3c,dpyrene 2.0 80.6 2.7 80.6 6.3
isophorone 2.0 90.9 2.3 91.9 1.4
methoxychlor 2.0 93.4 3.6 93.8 1.8
methyl parathion 2.0 95.4 2.6 98.3 4.9
metolachlor 2.0 97.0 1.6 98.0 1.6
metribuzin 2.0 93.7 0.99 93.6 15
mevinphos 2.0 95.0 2.5 95.6 1.3
MGK 264(a) 1.6 95.7 2.3 93.9 2.2
MGK 264(b) 0.4 98.4 3.6 98.1 4.0
molinate 2.0 93.9 2.2 94.5 1.7
napropamide 2.0 91.3 4.4 93.1 1.9
nitrofen 2.0 93.2 3.3 95.6 1.8
nonachlor, trans 2.0 86.7 3.7 86.3 2.9
norflurazon 2.0 97.1 3.1 96.0 15
oxyfluorfen 2.0 93.5 3.2 95.3 0.75
pebulate 2.0 92.8 2.3 94.3 24
pentachlorophenol 8.0 96.8 2.7 96.6 2.2
permethrin, cis 2.0 7.7 3.1 77.3 2.1
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Table 14. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing
Horizon Atlantic DVB Disks; N=5 for Each Matrix; Full Scan GC/MS Analyses

Fortified fﬂy;;:i;:)c Hard Water” — aSnu(r);)ace Water’

Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
permethrin, trans 2.0 80.1 2.9 79.1 1.8
phenanthrene 2.0 93.8 1.2 94.3 2.3
phorate 2.0 92.0 15 93.0 4.1
phosphamidon 2.0 92.7 5.3 94.6 1.7
profenofos 2.0 94.2 2.9 95.7 2.0
prometon 2.0 87.4 6.1 86.1 3.6
prometryn 2.0 93.3 4.5 91.5 2.8
pronamide 2.0 95.7 2.3 96.4 1.7
propachlor 2.0 97.1 2.8 96.3 1.3
propazine 2.0 93.8 1.8 93.0 3.0
pyrene 2.0 93.0 2.5 93.7 1.4
simazine 2.0 91.8 2.7 92.9 2.7
simetryn 2.0 88.4 3.8 89.6 3.4
tebuconazole 2.0 97.0 2.3 96.8 2.4
tebuthiuron 2.0 97.7 6.1 98.8 8.0
terbacil 2.0 96.1 2.0 96.5 2.6
terbutryn 2.0 92.4 5.4 89.6 4.2
tetrachlorvinphos 2.0 91.7 3.9 91.8 3.1
triadimefon 2.0 97.6 3.9 93.8 4.2
tribufos 2.0 95.2 3.7 93.5 2.3
trifluralin 2.0 100 1.8 99.1 2.0
vernolate 2.0 92.6 2.4 94.0 25
vinclozolin 2.0 97.5 11 97.6 3.9
PCB congeners (by IUPACH#)

2-chlorobiphenyl (1) 2.0 90.8 2.0 92.0 2.4
4-chlorobiphenyl (3) 2.0 91.8 2.3 92.4 3.2
2 , -dicNlorobiphenyl (8) 2.0 94.9 2.0 95.0 2.7
2, 2tighidBobiphenyl (18) 2.0 95.2 2.2 94.4 1.8
2, 4tricHldpbiphenyl (28) 2.0 93.6 1.9 92.9 3.4

525.3126




Table 14. Precision and Accuracy DataObtained for Method Analytes Fortified into
Finished Drinking Waters from Ground and Surface Water Sources, and ExtractedJsing

Horizon Atlantic DVB Disks; N=5 for Each Matrix; Full Scan GC/MS Analyses

Fortified fﬂy;;:i;:)c Hard Water” — aSnu(r);)ace Water’

Analytes Cone. (kgL) Recovery' RSD Recovery' RSD
2, 2 Ngtrachl&dkjphenyl (44) 2.0 94.4 3.8 92.1 2.1
2, 2 Ngtrachl&dgjphenyl (52) 2.0 91.1 3.6 91.4 2.5
2, 3 NptrdcNprd®biphenyl (70) 2.0 87.8 1.2 89.4 1.2
2, 3, Deétjtachidipbphenyl (110) 2.0 86.6 1.3 88.0 1.8
2, 3 Nj;pentachibdijobphenyl (118) 2.0 83.3 2.9 86.9 1.7
2, 2 Nj, ®exachlotohiph&niij(138) 2.0 82.6 1.8 84.7 2.2
2, 2 Nj, dexdcNprobiptjengl (149) 2.0 82.5 2.0 85.9 2.8
2, 2 Nj, 4hexachiordbipHenyj (153) 2.0 81.5 1.8 83.4 2.9
2, 2 Nj, 3-heptacHidupbiphenyl Kis 2.0 79.3 2.6 81.3 1.6
Surrogate Analytes

1,3-dimethyt2-nitrobenzene 2.0 88.7 2.9 90.6 3.8
benzda]pyrened;, 2.0 94.1 2.4 93.4 3.2
triphenyl phosphate 2.0 92.2 1.8 92.4 1.7

a.
b.

Data obtained on the instrumentation described in Sect. 13.1.1.3.

A synthetic hard water sample was prepared as descrilgmstin16Reference33 by adding calcium carbonate,

magnesium carbonate, and sodium bicarbonate to tap.water T h e

as calcium carbonate.

Tap water fom a surface water sour@eOC of 2.6 mg/L

Recoveries have been corrected to reflect the native amount in the unfortified matrix water.

525.3127

resulting

synthetic

h a



Table 15. DLs and LCMRLs (pg/L) Calculated from Replicate Analyses ofortified

Reagent Water Sample#f\nalyzed in Full Scan GC/MS Mode

Laboratory 1

Oasis HLB SPE®

Laboratory 2

Empore PSDVB SPE

Fortified Fortified

DL risg of | LemRL DL risg of | LcMRL
Analytes replicates replicates
acenaphthylene 0.015 0.050 NC® 0.0029 0.025 0.028
acetochlor 0.037 0.050 0.19 0.011 0.025 0.064
alachlor 0.035 0.10 0.25 0.0084 0.025 0.097
aldrin 0.056 0.10 0.30 0.010 0.025 0.420
ametryn 0.038 0.050 0.17 0.017 0.025 0.12
anthracene 0.018 0.050 0.12 0.0078 0.025 0.069
atraton 0.016 0.10 0.12 0.0065 0.025 0.12
atrazine 0.030 0.050 0.29 0.010 0.025 0.086
benzdalanthracene 0.021 0.050 0.12 0.0062 0.025 0.43
benzdalpyrene 0.043 0.050 0.18 0.035 0.025 0.11
benzdb]fluoranthene 0.031 0.050 0.14 0.013 0.060 011
benzdg,h,ijperylene 0.021 0.10 0.31 0.011 0.025 0.47
benzdK]fluoranthene 0.048 0.050 0.18 0.026 0.025 0.190
BHT 0.092 0.10 0.32 0.0064 0.025 0.50
bromacil ND® 0.31 0.037 0.060 0.10
butachlor 0.028 0.050 0.39 0.0043 0.025 0.089
butylate 0.024 0.050 0.16 0.063 0.025 0.089
butylbenzylphthalate 0.068 0.10 0.40 0.016 0.025 0.20
chlordane cis 0.10 0.10 0.33 0.04 0.025 0.068
chlordane trans 0.027 0.050 0.28 0.010 0.025 0.043
chlorfenvinphos 0.095 0.10 0.52 0.0062 0.025 0.098
chlorobenzilate 0.034 0.050 0.30 0.0042 0.025 0.001
chloroneb 0.068 0.10 0.16 0.19 0.025 0.90
chlorothalonil 0.036 0.10 0.17 0.0074 0.025 0.11
chlorpropham 0.026 0.050 0.21 0.013 0.025 0.14
chlorpyrifos 0.091 0.10 0.45 0.026 0.025 0.076
chrysene 0.017 0.050 0.15 0.010 0.050 0.035
cyanazine 0.032 0.050 0.33 0.19 0.050 0.15
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Table 15. DLs and LCMRLs (pg/L) Calculated from Replicate Analyses ofortified

Reagent Water Sample#f\nalyzed in Full Scan GC/MS Mode

Laboratory 1

Oasis HLB SPE®

Laboratory 2

Empore PSDVB SPE

Fortified Fortified

DL risg of | LemRL DL risg of | LcMRL
Analytes replicates replicates
cycloate 0.039 0.050 0.27 0.018 0.025 0.14
dacthal(DCPA) 0.018 0.050 0.44 0.0055 0.025 0.040
DDD, 4,4Nj 0.019 0.050 0.35 0.081 0.025 0.092
DDE, 4,/4j 0.033 0.050 0.32 0.0@3 0.025 0.088
DDT, 4,4Nj 0.036 0.050 0.25 0.022 0.025 0.12
DEET 0.019 0.050 0.14 0.0042 0.025 0.066
di(2-ethylhexyl)adipate 0.079 0.10 0.38 0.013 0.025 0.083
di(2-ethylhexyl)phthalate ND 0.050 0.29 0.020 0.025 0.40
dibenzda,hjanthracene 0.014 0.050 0.30 0.014 0.025 0.14
dibutyl phthalate ND 0.050 0.88 0.13 0.025 14
dichlorvos 0.021 0.050 0.46 0.001 0.025 0.081
dieldrin 0.064 0.10 0.28 0.017 0.025 0.084
diethylphthalate 0.037 0.050 0.074 0.018 0.025 0.13
dimethipin 0.045 0.050 0.27 ND 0.025 NC
dimethylphthalate 0.026 0.050 0.11 0.0048 0.025 0.046
DIMP 0.039 0.050 0.19 0.0036 0.025 >5.0
dinitrotoluene 2,4 0.026 0.050 0.23 0.0076 0.025 0.19
dinitrotoluene 2,6 0.056 0.10 0.31 0.053 0.075 0.20
diphenamid 0.033 0.050 0.29 0.010 0.025 0.089
disulfoton 0.12 0.10 0.12 0.0066 0.025 0.11
endosulfan | 0.039 0.050 0.62 0.015 0.060 0.11
endosulfan Il 0.14 0.10 0.38 0.024 0.050 NC
endosulfan sulfate 0.068 0.10 0.39 0.025 0.050 0.12
endrin 0.045 0.050 0.40 0.033 0.050 0.12
EPTC 0.037 0.050 0.13 0.0048 0.025 0.068
ethion 0.010 0.050 0.29 0.013 0.025 0.13
ethoprop 0.13 0.10 0.39 0.0048 0.025 0.12
ethyl parathion 0.15 0.10 0.46 0.013 0.050 0.19
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Table 15. DLs and LCMRLs (pg/L) Calculated from Replicate Analyses ofortified

Reagent Water Sample#f\nalyzed in Full Scan GC/MS Mode

Laboratory 1

Oasis HLB SPE®

Laboratory 2
Empore PSDVB SPE

Fortified Fortified

DL risg of | LemRL DL risg of | LcMRL
Analytes replicates replicates
etridiazole 0.024 0.050 0.24 0.012 0.025 0.17
fenarimol 0.10 0.10 0.28 0.041 0.060 0.20
fluorene 0.016 0.050 0.08 0.0058 0.025 0.061
fluridone 0.11 0.10 0.33 0.045 0.050 0.27
HCCPD 0.012 0.050 0.24 0.0066 0.025 0.084
HCH, U 0.036 0.050 0.31 0.0037 0.025 0.062
HCH, b 0.10 0.10 0.24 0.021 0.050 0.11
HCH, @ 0.019 0.050 0.31 0.015 0.025 0.099
HCH, (lindane) 0.036 0.050 0.24 0.014 0.025 0.078
heptachlor 0.034 0.050 0.27 0.0082 0.025 0.029
heptachlorepoxide 0.039 0.10 0.11 0.0063 0.025 0.063
hexachlorobenzene 0.016 0.050 0.40 0.014 0.025 0.087
hexazinone 0.025 0.050 0.26 0.012 0.025 0.14
indendl1,2,3c,dpyrene 0.11 0.10 0.40 0.039 0.025 0.20
isophorone 0.014 0.050 0.11 0.043 0.025 0.063
methoxychlor 0.024 0.050 0.23 0.0064 0.025 0.061
methyl parathion 0.036 0.050 0.28 0.0088 0.060 0.16
metolachlor 0.019 0.050 0.11 0.042 0.025 0.14
metribuzin 0.036 0.050 0.076 0.0070 0.025 0.11
mevinphos 0.035 0.10 0.21 0.0040 0.025 0.093
MGK 264(a) 0.072 0.080 0.32 0.0026 0.025 0.031
MGK 264(b) 0.023 0.020 0.09 0.0096 0.025 0.083
molinate 0.062 0.10 0.29 0.0036 0.025 0.074
napropamide 0.077 0.10 0.44 0.025 0.050 0.11
nitrofen 0.093 0.10 0.39 0.042 0.050 0.13
nonachlor trans 0.035 0.050 0.35 0.0062 0.025 0.049
norflurazon 0.057 0.10 0.26 0.062 0.050 0.14
oxyfluorfen 0.037 0.050 0.34 0.015 0.050 0.28

525.3130




Table 15. DLs and LCMRLs (pg/L) Calculated from Replicate Analyses ofortified

Reagent Water Sample#f\nalyzed in Full Scan GC/MS Mode

Laboratory 1

Oasis HLB SPE®

Laboratory 2

Empore PSDVB SPE

Fortified Fortified

DL risg of | LemRL DL risg of | LcMRL
Analytes replicates replicates
pebulate 0.020 0.050 0.20 0.063 0.025 0.040
pentachlorophenol 0.060 0.20 0.56 0.069 0.025 0.16
permethrin cis 0.015 0.028 0.13 0.0026 0.025 0.036
permethrin trans 0.031 0.072 0.10 0.012 0.025 0.087
phenanthrene 0.025 0.10 0.097 0.0069 0.025 051
phorate 0.032 0.050 0.20 0.062 0.060 0.15
phosphamidon 0.040 0.10 0.23 0.0029 0.025 0.11
profenofos 0.11 0.10 0.31 0.065 0.060 011
prometon 0.065 0.10 0.22 0.010 0.025 0.12
prometryn 0.021 0.050 0.24 0.012 0.025 0.10
pronamide 0.017 0.050 0.13 0.0077 0.025 0.13
propachlor 0.029 0.050 0.27 0.0076 0.025 0.068
propazine 0.023 0.050 0.20 0.0065 0.025 0.065
pyrene 0.013 0.050 0.17 0.0045 0.025 0.062
simazine 0.023 0.050 0.12 0.0059 0.025 0.083
simetryn 0.037 0.050 0.28 0.013 0.025 0.12
tebuconazole 0.24 0.50 2.1 0.053 0.050 0.18
tebuthiuron 0.027 0.050 0.21 0.060 0.075 0.13
terbacil 0.082 0.10 0.41 0.039 0.075 013
terbutryn 0.029 0.050 0.18 0.00p1 0.25 0.093
tetrachlorvinphos 0.048 0.10 0.35 0.0042 0.025 0.14
triadimefon 0.053 0.050 0.35 0.048 0.050 0.11
tribufos+merphos 0.12 0.10 0.53 0.013 0.025 0.18
trifluralin 0.027 0.050 0.28 0.019 0.25 012
vernolate 0.038 0.050 0.11 0.0p1 0.025 0.080
vinclozolin 0.029 0.050 0.34 0.016 0.050 0.12
PCB congeners (by IUPACH#)
2-chlorobiphenyl (1) 0.021 0.050 0.14 0.0061 0.025 0.064
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Table 15. DLs and LCMRLs (pg/L) Calculated from Replicate Analyses ofortified

Reagent Water Sample#f\nalyzed in Full Scan GC/MS Mode

Laboratory 1 Laboratory 2
Oasis HLB SPE’ Empore PSDVB SPE
Fortified Fortified

DL risg of | LemRL DL risg of | LcMRL
Analytes replicates replicates
4-chlorobiphenyl (3) 0.019 0.050 0.24 0.0059 0.025 0.065
2,4Njlichlorobiphenyl (8) 0.024 0.050 0.18 0.0037 0.025 0.088
2,20\§-trichlorobiphenyl (18) 0.024 0.050 0.086 0.028 0.025 0.14
2,4,ANrichlorobiphenyl (28) 0.036 0.050 0.069 0.0073 0.025 0.036
2,2N\3,Njetrachlorobiphenyl (44) 0.029 0.050 0.23 0.0079 0.025 0.041
2,2\, MNjetrachlorobiphenyl (52) 0.043 0.10 0.092 0.0065 0.025 0.078
2,3Ng-tetrachloroobiphenyl (70) 0.043 0.050 0.30 0.0044 0.025 0.046
2,3,3Ng-pentachlorobiphenyl (110) 0.026 0.050 0.36 0.000 0.025 0.084
2,3\, 4\§-pentachlorobiphenyl (118) 0.046 0.050 0.36 0.00660 0.025 0.095
2,2M\3,4,4A8Njpexachlorobiphenyl (138) 0.19 0.10 0.41 0.0071 0.025 0.068
2,2N\8,4N\gN\g-hexachlorobiphenyl (149) 0.020 0.050 0.37 0.0039 0.025 0.066
2,204,408, INhexachlorobipheny|153) 0.029 0.050 0.38 0.0(3 0.025 0.092
2,20\8,4,4, MNjeptachlorobiphenyl (18( 0.058 0.10 0.31 0.0066 0.025 0.036

DL calculated from eight replicates.

Data obtained on the instrumentation described in Sect. 13.1.1.1.
Data obtained on thiastrumentation described in Sect. 13.1.1.2.

NC= Not calculated. A sufficient number of data points were not available to calculate a valid LCMRL.

ND= Not determined. DLs were not determined when a response was not detected in all replicates at a given
concentration, or whea high background concentration oriaterference was present that prevented accurate
guantitation at the fortified concentiian.
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